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facts ABOUT THE NEW A & 
B-9000 SERIES, 4&8 FOOT “McKINLEY” : the famous Pittsburgh 
Presidential Series of Fluorescent Luminaires—is setting 
FLUORESCENT LUMINAIRES new high standards for /aminous-indirect luminaires. Beau- 


; tiful, modern stylin lus high overall efficiencies make it 

© THE McKINLEY is available in 4 or & foot > 
units using two lamp bi-pin fluorescent truly a creative example of sound illuminating engineering. 
lamps. In slimline lamps, it is available in The luminous panels of white, ribbed polystyrene give 
4 end 8 foot, two and four lamp units. “The McKinley” high reflectivity with low surface bright- 
ry THE McWINLEY is pendant mounted indi- ness and produce a luxurious quality of illumination. When 


vidually lighted, the luminaire blends into the ceiling since its bright- 
saving Piusburgh “H" series hangers. 


“Lhe McKinley _newest addition to 


ness and that of the ceiling are almost equal. 

THE McKINLEY has a rugged chassis. 8-foot “The McKinley” more than meets the brightness spe- 
units need hangers only at the ends. On 2 

all units, hangers may be installed at any cification of the Hluminating Engineering Society, the 
“seven along _ — to avoid pipes, American Institute of Architects and the American Standards 
veams and other obstructions. Association. 


WRITE for DATA SHEET 


Bulletin B-9 contains complete ) AMY j | 
information and dimensions on 
the new McKinley.” Write for ) 


your copy today. 
REFLECTOR COMPANY 


411 OLIVER BUILDING + PITTSBURGH 22, PENNSYLVANIA 
Monvufacturers of Fluorescent and Incandescent Lighting Equipment 
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The Only 
its 


e Small as a series ballast 
e Economical as a series ballast 


Compare size, weight, price and power loss to a series ballast then add 
longer lamp life, better maintenance, positive stroboscopic correction. 
That's the new Westinghouse LEAD-LAG ballast now available for all 
slimline lamps. No more lamp replacement guesswork . . . full-rated lamp 
life ... more satisfied slimline customers. Get the whole story. Send 
for B-5614, Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania, J-O4315 


you can 6€ SURE... irs 


Westinghouse 


LIGHTING DIVISION 


Edgewater Park, Cleveland, Ohio 
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Do you make this 


ture is only 444” deep. Trigger Catches open and 


close doors at the snap of your fingers. No screws 
or adjustments of any kind necessary. 


Litecontrol’s Simple Solution 


Providing adequate illumination is only part of any On your next project, plan on having a better light- 
ing installation, too, at standard fixture costs — call in 


lighting problem. Harsh contrasts can easily turn a 


good installation into a glaring error. your local LITECONTROL man. 


In this office, LirECONTROL uses its fixture No. 3700 


with Holophane low-brightness CONTROLENS to LITECONTROL FIXTURE SERIES 
EASY TO OPEN, just a touch on the LITECONTROL 


furnish the right light — yet eliminate all glare and Trigger Catches and doors spring conveniently open. 


sharp contrasts. Seeing is relaxed and easy at every, No screws or adjustments necessary. 

EASY TO CLOSE, simply push the LiTECONTROL 
door shut. Trigger Catches 
snap and A instantly, safely, 


Extremely shallow, this smart “surface troffer” fix- 
dependa 


3700 


TION 
Installation: Honey Krust Bokery, Lexington, Kentucky, Area: Office, NT ROL CORPORA 
Engineer: | 1 Cole. Lighting Eng meer, Kentucky Uniities Company, Leaing LITECO we 72 massacnus 
ton. Kentucky, Electrical Contractor: Ciyde johns, Lexington, Kentucky + sTReeT WATERTO 
Fiatures: No 3728 lomo surfoce fixture, using Holophane No 9016 low 36 PLEASAN 
Brightness Lenses, ond 96T!2 slimline lames. No. 3724 fixture, some, but with 
481) 2 tomes, Spacing: 6-6 Intensity: Average 62 footcandies, 


after 2'» months of operation 


OCESIGNERS ENGINEERS ANO MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 


2A 


ILLUMINATING ENGINEERING 


4) 
\ 
j 
7 
— 
| | 
Lig 
ONTIROL 
= 


Vol. XLVIII 
No. 7 


1952-1953 Officers 
E. M. Strong President 


A. H. Manwaring 
Vice-President 


Duncan M. Jones 
Vice-President 


Clarence C. Keller 
General Secretary 


Treasurer 


Kirk M. Reid 


Staff 


Ruby Redford 
Editor 


Clayton E. Ellis 
Advertising Manager 


Publications Committee 
Duncan M. Jones, Chairman 
J. S. Schuchert 
R. M. Zabel 


ILLUMINATING ENGINEERING 
Published monthly in the United States of America 
mailing at special postage rates provided for in Section 1103 P.L.AaR 


Society 


Applied Principles Solve Inspection Problem Richard B. Hatheld 355 


UL —and the Lighting Industry F. K. Hanlin 387 
1.E.S. Lighting Data Sheet — Series XVIII 

Lighting a Railway Freight Station (10-26) 36! 
Performance vs Installation — Luminous Panel Systems B. S. Benson, Jr. and E. H. Church 363 
Functional Lighting in the Los Angeles Statler 367 


Lighting Mainterance — The Case for Disconnecting Hangers 
Thayer B. Farrington and Ward Har 370 


1.E.S. Lighting Data Sheet — Series XVIII 


Dual Lighting for Facade Sign and Sidewalk (23-7) 373 
Basic Quantities and Concepts Used in Illuminating Engineering D. M. Finch 375 
1.E.S. Lighting Data Sheet — Series XVIII 

Lighting a Machine Shop (3-35) 383 
Relation of Critical Fusion Frequency to Fatigue in Reading 

A. Ryan, M. E. Bitterman and C. L. Cottrell 388 
Also: High Leve! Comfortable Liahting for Dental Operating R ’ 372 
TELECAST — Lighting News of Current Interest 6A 

Here and There with |.E.S. Membe At People. Obituari New 

Members, 23A 
Sustaining Members 24A 
1.E.S. Publications 4A, 34A 

35A 


Index to Advertisers 


UMINATII 


Committee Personnel, 1952-1953 Refer to Mar h 19 


ENGINEERIN 


STATEMENTS and opinions in articles and papers in ILLUMINATING ENGINEERING are the 

expressions of contributors and do not necessarily represent the policies or opinions of the Society. 

Official Society opinions are expressed only in official committee reports specifically approved by 
the Council of the Illuminating Engineering Society. 


Founded 1906 


9 


ILLUMINATING ENGINEERING SOCIETY 


A. D. Hinckley C. L. Crouch 


Executive Secretary Technical Director 


PUBLICATION office 32d Street & 
Elm Avenue, Baltimore Md. 


EDITORIAL and advertising offices 
1860 Broadway, New York 23, N. Y. 


The Journal of the Illuminating Engineering Society. Copyright 1953 by the Illuminating Engineering 
Entered as second class matter at the Post Office, Baltimore, Md. Acceptance for 
Act of October 3. 1917. Authorized July 16, 1918. ¢ Subscription 


$10 per year plus extra postage to all countries to which second-class postage rates do not apply; single copies $1.50. € Addrese changes must 
be received at I.E.S. headquarters by the first of the month to be effective with the iseue of the next succeeding month 


9 
1 53 
| 
7 
a 
*| 
Seay 
i 
ae 


MAVE 


YoU 
YOURS? 


Who Needs the 
Lighting Handbook 


POWER COMPANY PERSONNE 


PERC CONTRA TORS 


MAINTENANCE MEN 


tine 


WANE E TERE RS 


Over 8000 in use 
..-and still going 


ts 


ALE Wier NODE 


INE ORMEAT ION 


Price $8.00* per copy 


Yes, since January 1952 over S000 copies of the 
Second Edition, LES. Lighting Handbook have been 
sent out in industry to every type of lighting per- 
son and every quarter of the globe from Sueeca 
summa, to Singapore. Small wonder we're now 
preparing for the second printing of this wonderful 
reference work for anvone interested in good lighting 
practice 

Not only does the Handbook show you “‘how’” to 
ilo it. It also tells vives vou sound back- 
vround for applying the hundreds of advanced light- 
ing techniques shown in its pages. Illustrates 


every step of the way with 655 large, clear photo- 


TO — ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway, New York 23, N. Y. 


Send me promptly | 
1.E.S. Members: $5.50, if not previously ordered. 
[.] My check (money order) enclosed. [) Bill me. 


Please Print. 


NAME 

Address 

City Zone 
Company Position 


NOTE. If you care to send payment with this order and so save the Society bookkeeping 
expense, your courtesy will be sincerely appreciated 


) copy(s) of the new IES LIGHTING HANDBOOK at $8.00 per copy. 


State 


vraphs, charts and curves, and is fully cross-indexed 
for quick, easy reference. No (or 
pun intended), the Second Edition, LES. Lighting 
Handbook has been praised by seholars and laymen 
as the last word in practical lighting information 

If vour lighting library is still incomplete (that is, 
of course, without the Jatest LES. Lighting Hand- 
hook), now is the time to place voue order for vour 
new Handbook. Preparation and printing delays for 


a second printing are always unpredictable 


Get your copy now and be sure! Only $8 per copy. 


Use Coupon To 
€ Order Now 


“Substantial Saving 
to LE.S. Members 


If you have not vet ordered 
your “member copy” of the 
LES. Lighting Handbook, 
Second Edition, at $5.50, you 


are entitled to one at this 


special price, a saving of 
$2.50. Better get) your per- 


sonal copy now! 
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Applied Principles 


Solve Inspection Problem 


ORTING and inspection problems Tidus 
trial Aids, Ine. in Compton, California, were 
several-fold. The articles to be inspected were 
and specular. Details to be discerned were 
even smaller, They moved past inspectors relative 
ly quickly. Decontamination was required to re 
duce infection from dirty objects being handled in 


the sorting process 


By RICHARD B. HATFIELD 


re-use by aireraft assembly plants. Various parts 
mainiv small nuts, bolts, serews and rivets are re 
claimed from floor sweepings from aireraft plants 
by means of a series of sorting and inspection 
tables. Atfer reclaimed articles are separated from 
the trash and debris, thes are inspected and sorted 


The solution te this lighting problem won third prize in the 
Industrial Aids, Ine. is a service type of business contest for “My Most Interesting Lighting Job’ conducted by the 
| } | ft art f Southern California Section Mr. Hatfield is « lighting consultant 

engaved reclalniihe Valllable airera parts Tor with the Southern California Edison Co. Compton. Calif 
JULY 1955 Applied Principles Solve Luspeetion Problem—Hatfield BOO 
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counted, boxed and returned to the atreraft assem- 


ly plants. The floor sweepings arrive at the plant 
in track loads and are dumped inte hoppers which 


Metallic 


then roughly sorted by mechanical screening, and 


remove the paper and trash parts are 
conveved to a final sorting process done by women 
cmplovees who hand-pick the various types and 
sizes of objects as they move along convevor belts 


Small, shiny, moving objeets, details of which 
must be discerned quickly, make a severe see 
task in this operation. Thigh levels of wood quality 
livhtine were definitely called for in its solution 
Two high-level four-tube industrial slimline units 


inehes above the table 


with 4500 ma ballasts were mounted 26 


To counteract the brieht 


Hess Inherent in this type of fixture, a corrugated 


plastic diffusion unit was attached. Average level 
over the 12-foot length of belt is 225 footcandles, 
With minimum specular reflection and maximum 
comfort 

The following brightness readings were taken at 
the same angles of view as used by the emplovees : 
15.5 footlimberts 


Conveyor belt 


Blue cloth covered panel to side of belt 5 foothimberts 


Plastic diffuser on unit foothumberts 


Decontamination of the reclaimed parts was ac 


complished with high-intensity. short-wave ultra 
Violet units placed over the conveyor unit: which 
separates the reclaimed parts from the floor sweep 
ings, With a smaller unit at the head of each sort 
ing table. An estimated 70 per cent decontamina- 


tion of the material is obtained 


New Standard Practice For 


The long awaited Amerienn Standard Proaeties 


for Street and Highwasw Lighting, approved byw the 
Nmericon Standards Assoecition and greeted with 
by street lighting authorities all over the 
eountey, is avatlible from Headquarters as 
booklet In every wav the latest mfor 
Standard 


Committers on Street ond Highway Lighting sines 


mation utvathible om its field, the new 


m the result f stuchies the 


the last Praeticoe mn 


Liberally charts ane 


drawing s divided into seetions stuch 


reets Highwoaws (lus 


Street and Highway Lighting 


sification of Luminaire Light) Distributions; 
sign of Street and Highway Lighting: Situations 
Requiring Special Consideration, Appendices give 


background lighting information Fundamental 
Aspects of Roadway Lighting; Data on Luminaire 
Performance and Computation; Typical Street 


Lighting Layouts; and Measurements 

Acclaimed by street lighting authorities over the 
country, the new Practice represents a great step 
forward in improved lighting for Amerien’s side 
streets os well as our superhighwiaes, Copies mas 
be ordered through the Publications Offiee, Tumi 


nating Engineering Socwty, 1860) Broudway, New 


York 23, N. \ 
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UL—and the Lighting Industry 


OR THE past 59 vears, Underwriters’ Labora 

tories, Ine. has played a major role in’ the 

maintenance of public safety in electrical in 
stallations. Through a double program of establish 
ing standards of construction and performance for 
electrical equipment and of testing commercial 
equipment for conformance to these standards, this 
testing station sponsered by the National Board 
of Fire Underwriters has achieved a record of sery 
ice Which indicates the early concern of insurance 
companies with the problems of safeguarding life 
and property from the inherent dangers of a rap 
idly widening use of electricity. 

When the Columbia Exposition introduced the 
first large scale application of electric lighting in 
Chicago in 1893, insurance interests were quick to 
recognize the potential fire hazards. Accordingly, 
men were assigned to investigate each fire of an 
electrical origin at the fairgrounds, in an effort to 
locate the faulty equipment and determine the rea 
son for its incendiary performance. In the Chicago 
area at the same time. the insuranee companies 
were also sponsoring an investigation of automatic 
sprinklers. To consolidate laboratory equipment 
and expand their activities, the men conducting 
these studies joined forces in 1894 to found Under 


writers’ Laboratories. Ine 


Lighting Fixture Standards 


Throughout its history, UL has found itself 
Vitally concerned with the lighting industry. Of 
primary interest to most branches of this industry 
are the considerations behind the Laboratories’ 
“Standard of Electric Lighting Fixtures” and the 
activities which must take place before the “Under 


label 
The limited 


writers’ Laboratories Inspected” may be 
affixed to a unit of lighting equipment 
description of these considerations and these actin 
ities which follows gives a fair indication of what 
UL is doing for each of a large and erowing mum 
ber of products. 

UL consideration of a lighting fixture bevins 
with the “Standard of Electric Lighting Fixtures.” 
Based on engineering principles, test and field ex 


ArTHor erviee | Underwriters’ Laboratories, Ine Chi 
eago. Ill Paper stubenitte through Chieage Section Papers Con 


moittes 


153 


By F. K. HANLIN 


perience, and an appreciation of the problems ot 
manufacturing, installation, and use, this standard 
provides specifications for the construction of the 
equipment and requirements for its performance 

both from the standpoint of safety. Tndustry co 
operation is an essential part of the process of 
establishing these qualifications, For example, when 
further experience, investigation, or advancement 
of the art makes a specification change desirable, 
UL. requests comments on the proposed revision 
from all manufacturers whose products are listed 
under the standard in question. Such comments 
assist materially ino the development of specifica 
tions which satisfy the demands of safety and vet 
avoid requirements that are impractical from the 


stand 


Fixture Testing 


As Underwriters’ Laboratories do not solicit 
work, it is the responsibility of each manufactures 
to apply for a listing of his product and for the 
Uh, follow-up “Inspection Service” after this list 
ing has been extended. Onee application is made 
representative samples of the product are examined 
for compliance with the established standard for 
that class of fixture. Tn determining the nature 
and extent of the examination. fixtures are grouped 
into two broad classes: (1) those intended for in 
Stallation ordinary locations, and (2) those in 


tended for installation hazardous locations 
While fixtures in both groups are checked for the 
hazard of fire or electric shock, those in the hazard 
ous location class are also checked for the danger of 
ivnition of inflammable vases and vapors or com 
bustible dusts 

Electric shock hazard in fixtures ean be rediueed 
to satisfactory levels by providing adequate insula 
tion for the voltages involved. maintaining the 


proper electrical spacings, bonding all exposed 
metal to insure grounding, and exercising care in 
assembly and design. These conditions can be con 
trolled during manufacture and can be checked by 
simple inspection. Fire hazard from excessive tem 
perature generated by the fixture is dependent, te 
a great extent. on the conditions found in actual 
service. For this reason, simulated inserviee oper 
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Figure 1. Testing a surface mounted ceiling fixture for 


ordinary locations under conditions representing actual 
service 


ation is a necessary part of UL examinations. Tow 
ever, it has been determined that with some fixture 
the maintenance of certain dimenstons is 
sufficient to insure acceptable temperature charac 
teristies. Fixtures constructed within these 
toms are approved without further test 

Certain surtace-mounted or reeessed ceiling fix 
tures fall outside these dimensional limitations and 
can serve as examples of typical tests for tempera 


ture performance 
Simulated Installations 


surface-mounted incandescent) luminaire is 
normally mounted on the ceiling directly below 
an outlet box. [It is essential that excessive tem 
peratures do not develop where the unit: touches 
the ceiling or around the branch cirenit: conductors 
in the outlet box. During test, such a fixture is 
mounted on a simulated ceiling of cellulose fiber 
board secured to a woolen frame, with the outlet 
box reeessed into the ceiling seetion. The unit. ts 
then equipped with lamps of the wattage corre 
sponding to the marking on the fixture, and it) is 
lighted until constant temperature is attained at 
eritical points on the fixture, on the ceiling, and 
inside the outlet box (Fig. 1). The maximum tem- 
perature to whieh the combustible materials com 
monly used in ceiling construction ean be exposed 
has been found to be 90°C. The temperature on the 
conductors inside the outlet) box cannot exeeed 
HO°C. as this value is specified by the National 
Electrical Code for branch cirenit: conductors in 
building wiring 

Lighting fixtures of the recessed type are nor 


UL 


and the Lighting Industry 
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Figure 2. Testing a recessed type fixture for ordinary 
locations under conditions representing actual installation. 


mally mounted with the fixture body extending up 
into a dead air space above the ceiling. As this 
precludes the possibility. of using moving air to 
cool the fixture surfaces, the heat developed must 
be dissipated by radiation or through ventilating 
openings into the dead air space. During test, the 
recessed fixture is mounted in a reetangular box 
Which represents the ceiling cavity ino which it 
would be installed. The box is reasonably airtight, 
but not sealed, and the dimensions are such that 
each wall is one-half ineh from the nearest part 
of the fixture (Fig. 2). The Nationa! Electrical 
Code requires that this type of fixture be con- 
strneted and installed so that adjacent combustible 
material will not be exposed to temperatures above 
90 Cand that the recessed portions of the fixture 
enclosure, other than at points of support, will be 


at least one-half inch from combustible material 


Units for Hazardous Locations 


In addition to the foregoing inspection for the 
hazards of eleetrie shock and fire, fixtures designed 
for installations in hazardous locations must under- 
vo tests to determine the possible danger of ignition 
of inflammable gases and vapors or combustible 
dusts. The National Electrical Code divides haz- 


ardous locations into three classes : 


Class — Locations in which inflammable gases 
or Vapors are or may be present in air in quantities 
sufficient te produce ivnitable or explosive mix- 
tures 
Class 


is. present 


Locations in which combustible dust 


ILLUMINATING ENGINEERING 


Class 


fibers or flvings are present 


Locations in which easily ignitable 
but are not likely to 
be in suspension in the air in quantities sufficient 
to produce ignitable mixtures 

While the National Electrical Code 


Variations in the potential hazards within Classes 


recognizes 


and acknowledges these with sab-classifiea 
tious, for the purpose of general illustration this 
discussion Will describe the requirements of fix 
tures for use in Class T and TL locations without 


regard to sub-classes 


Explosion-Proof Units 


DBecatise tests have shown that it is practically 
impossible to prevent gases or Vapors from enter 
Uh. stand 


ards specify that Class [| fixtures must be con 


ing the enclosure of a lighting fixture, 


strueted to withstand an explosion which may oc 
eur within the fixture without allowing the flame 
to spread from the interior of the enclosure to the 
surrounding inflammable atmosphere. Since this 
equipment is not necessarily vapor-tight, it is mis 
leading to use the term “vapor-proof” to deseribe 
explosion-proof construction. Because surfaces 
heated to a sufficiently high temperature can tonite 
vas or Vapor-air mixtures, the maximum surface 
temperatures of a Class [ fixture must be measured 
to make sure they are safely below the ignition 
point of the explosive mixture involved, 

In testing explosion-proof fixtures, a special car 


buretor sVstem is used to maintain accurate control 


Figure 3. Gas analysis apparatus at Underwriters’ Laboratories used 
to check explosive mixtures of gasoline, ether, etc., with air during 
test of explosion-proof electrical equipment for munitions plants, ol! 


of the gas or vapor concentration in the explosive 
mixture, This concentration is measured through 
the use of the gas analysis equipment ‘lhustrated im 
Kiev. 3. 

Technicians prepare the fixture for explosion 
tests by drilling and tapping openings for inlet and 
outlet: connections to the carburetor system, for 
spark plugs to ignite the explosive mixture, and 
for the connection of pressure recording instru 
ments. The fixture is then installed in test box 


Fie. 4 


svstem so that it, 


Which is also connected to the carburetor 
too, can be filled with the explo 
sive mixture. Tf, when the mixture tiside the fix 
ture is ignited, the flame does not escape to ignite 
the surrounding explosive atmosphere ino the test 


box. the performance of the unit is acceptable 


Dust Tight Units 


Class I] fixtures, designed to perform satisfae- 
torily in the presence of combustible dust, must, 
according to UL. specifications, be constructed se 
that dust cannot enter the fixture enclosure. The 
tests for these units make certain that the jotuts in 
the enclosure are dust-tight and that the tempera 
tures attained on dust-blanketed outer surfaces are 
not sufficiently high to ignite the dust 

During test, Class fixtures are iustalled in a 
chamber connected with dust) eireulating equip 
ment as shown Big. dust-air mixture is 
blown through nozzles against the joints in the fix 


ture, while intermittent lighting of the unit) pro- 


Figure 4. 
for use in the presence of inflammable gases 


Testing an explosion-proot fixture 


and vapors. Fixture is installed in a test box 


refineries, hospitals, and other hazardous locations. connected to a carburetor system 


JULY cand the Lighting Industry Manlin 
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Figure 5. Testing a dust tight fixture in the dust chamber 
These tests for use in 


at Underwriters’ Laboratories 
itmospheres of explosive dusts represent months and 
years of actual factory use 


eveles of heating and Lasers of cust 
are allowed te accumulate on the fixture as it oper 


ates at normal electrical lowed. amd the 


fenperatures are measured by thermocouples, At 
the conelusion of the test, if mo dust has entered 
the enclosure ane if there is ne or charrine 
perform 


of the clust on the fixture. the 


acceptable 

The above test deseriptions are intended only as 
in indication of the type of tivestigations ander 
tuken by Underwriters’ Laboratories in the field of 
livhtine. Equally important to lighting equipment 
manufacturers and others concerned with the ap 
itimination are the UL 


ation of electrical 


standards and tests for thousands of other electri 


eal COT ponents 
Inspection Service 


A neeessary follow-up te the initial testing of a 


produet ty w the previoushs mentioned “In 
units which have been ap 
This 


service takes place at the factory where the fixtures 


speetion Servier” for 


proved and are prodiuetion inspection 


wre manufactured. The manufacturer is permitted 


to attach the “Underwriters’ Laboratories In 


speeted™ label te steh of bus dine tion of a listed 


fixture as is found. by his own tispeetion, to 


comply with the applicable Repre 


sentatives af thy Laboratortes condteling trequent 


inspections at the factory. examine a sufficrent 
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portion of the manufacturer's labeled product to 
provide a practical countercheck on the manufae 


turer's OWN Inspection service 


Industry Cooperation 


Laboratories is non-profit: or 
The eost of its 


Underwriters’ 
vanization incorporated for service 
operations is borne by the individual manufac 
turers who make use of its facilities on a cost basis 
for the examination of a product and who pay fees 
to maintain the factory ispection service on listed 

Summing up. it can be said that the chief pur 
pose of this comprehensive test and inspection pre 
vram is to provide assurance, both to the manufac 
turer and the user, that any piece of equipment 
bearing the UL label. if installed and used in ae 
cordanee with the provisions of the National Elee 
trical Code, will be reasonably free from danger of 
eleetrie shock, fire, or explosion 

To this work of Underwriters’ Laboratories must 
yo much of the eredit for publie confidence in the 
evervday use of electricity and the universal ae 
ceptance of electrical equipment. From the 
operative nature of this program, it is evident that 
its continuing success depends upon the whole 
hearted support and participation of the lehting 
res 
Nov This article is one of a sertes on the 
characteristics of materials and serviees relating to the 


lighting, tnelustes Previous artieles ino this series are 


“Chaurnetoristieos of Plastics.” December 1051: “Charaeter 


istics of Porcelain Enamel” Julw “Choruveteristies 


Mareh 


neoustient 


f 0) Degree White Baked Enamel Finishes,” 
\lzak 


1st Future articles ore planned for tungsten, 


MoS: “Charneteristies of Aluminum,” 


moteriuls, glass, ete 


1.£.S. Emblem 


The official emblem of the Illuminating 
Engineering Society is available to members 
in 14-karat gold, lapel serew back buttons, 
in the miniature 1." size, at only $3.50 
each including taxes. Blue background for 
Members, red background for Associate 
Members. Order from Hluminating Engi- 
neering Office, T8360 


Broadway, New York 23, N.Y 


Society, General 
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INSTALLATION AT MISSOURI PACIFIC CONSOLIDATED FREIGHT TERMINAL, 

ST. LOUIS, MISSOURI. 


Lighting a Railway Freight Station 


LIGHTING OBJECTIVE: To ithiminate the work platforms beside the tracks rathroad 


terminal 


GENERAL INFORMATION: The platform shown above is SO feet wide and TOO feet long The 
outside platforms are OD feet wide. The pavement conerete and tops of columns are white Cretlee 


tanees 56% and 65%, respectively There are four sets of tracks between each pair of platforms 


INSTALLATION: A total of 696 SO0.watt glass-covered Tnminaires (Benjamin Noo oO44 with elear 


are installed as indicated in 2 After three months operation the two center 


forms received footeandles ibimination from luminaires mounted at 2O te 25 feet: units 
mounted at 14 to TS feet provide footeandles on the outer platforms af coutral 
bas area are as follows 4 
oo ftd > 
> 
Lighting inside the ears is provided by incandescent filament in wire guards 
Protex No. 104) on extension drop cords with spring rewind reels (Protex No. OL, manufae 
tured by Daniel Woodhead Co. 15 N. Jefferson Street, Chicago). These units are suspended in 2 
pairs overhead every 44 feet along the platforms 
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Lighting a Railway Freight Station (continued) 


Lighting designed by A. L. Kelly, Electrical Engineer, Missouri Pacific Lines. 


Lighting data submitted by Roger W. Renkel, Industrial Lighting Engineer, Union 
Electric Company of Missouri, St. Louis, as an illustration of good lighting 
practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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RANSLUCENT panel ceiling systems (lumi- 
nous ceilings) have been the subject of a 


considerable number of papers, talks, discus- 

sions and claims. It is not the intent of this paper 
to discuss the merits of this type of lighting system 
one way or the other, but to tell the reader what 
happens when the system is installed in) various 
Ways. 

The translucent panel system usually consists of 
a light-source system of bare fluorescent lamps 
mounted above a pendent secondary ceiling of 
modular translucent panels. While the entire sys 
tem can be coupled together in one inflexible light 
ing entirety, it is usual to find that the light source 
system is more-or-less divorced from = the trans- 
lucent panel system. This last is one of the good 
features of the overall method of lighting in that it 
provides great flexibility in illumination design to 
meet a wide range of footeandle and space require 
ments. Beeause of its very flexibility, however, it 
poses the problem of predicting lighting results 

In the LES. Handbook,’ for example, mention 
is made only that the depth of cavity should be 
kept as shallow as possible and that the effieienes 
of the system will decrease rapidly as this depth 
is increased. Nothing informs the reader how much 
of a decrease might be expected for a given in 
crease In depth. Since the cavity, itself, acts as the 
reflector for the bare lamps, the reflectance of the 
cavity paint plays an important part in the light 
ing efficieney of the entire installation. The Hand 
hook covers this important aspect by giving for 
mulae to determine the apparent reflectance of the 
panels and the efficiency of the entire system. dust 
how much this means to the typieally busy lighting 
man is problematical 

In order to determine just how these factors 
influence the lighting results in actual practice a 
translucent panel ceiling system owas installed 
under various conditions in a typical grade school 


classroom and the results carefully measured 
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Performance vs Installation — 
Luminous Panel Systems 


By BENJAMIN SCOTT BENSON, JR. 
ERIC H. CHURCH 


Exactly how deep should a cavity be for the 
best performance from a luminous ceiling? 
What should be its reflectance? What lamp 
spacing is best? To determine these factors, 
comprehensive tests were conducted by the 
authors in an actual room having a translucent 
panel ceiling system. This paper reports their 
results and conclusions. 


The room used for the study was one previously 
used for similar test work? and kindly made avail 
able once more by a sympathetic and understand 


ing school board. Room data were as follows: 


Length 32 feet 
Width 4 feet, S inches 
Height 11 feet, 1) inches (to existing ceiling 
Retlectances floor, 14 per cent 
walls, 40 per cent Caverage 


ceiling, as follows 


The translucent panel ceiling system (Fie. 1) 
consisted of bare fluorescent lamps mounted be 
tween channels and metal “V" strips supporting 
three-foot squares of corrugated diffusing plastic 
The lamp channels were so arranged that) they 


Interior of cavity showing arrangement 
lamps and translucent panels. 


Figure 1. 
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the cavity 
hele Pre 


W-ineh, 


Was 
tine 
vhite flioreseent lamps at 425 mals on 
centers, The 


oiled bie 


helow the emvits 


The diffusing panels were fabricated ot Olo-inel 


tramsmittanee of 45 par cent and retlectanee of 
pereent. Plastie material having these partied 


lant alues of transmittance and retlectamee was 
specifically selected after a thorough study of 
the factors involved in the desten of 
ceiling system. The material for a diffusing panel 
depends for its diffusion upon the amount of apa 

her present in the sheet In order to obtain higher 
diffusion the amount of opaciier must be 
and this acts te deerease the transmittance whaik 
the reflectanee. The higher the amount 
of diffusion the shallower can be the CuUVITA dlepoth 
fora given lamp space portant aspect 
lower ceiling heights of te 


Aceording to the Hand 


hook the transmittanee of the diffuser should be oo 


clestun today with the 


dav S modern architecture 


per eent with lamp spacing not to exceed To tines 
the mounting height above the diffuser for good 
uniformity of brightness. The diffuser material 
nsec in this tustanee bad a transmittance of 45 pet 
cent. With a eavity reflectanee of 85 per cent this 
lowered transmittanee os only 4.0 per cent less mn 
system efficieney but permits lamp spacine of 
twiee the mounting height for good uniformity of 
For a S6-ineh lamp spacing this reduces 
the necessary eavity depth by six iiches 

In order to study the effect of cavity reflectance 
on liehting performance the ceiling and side walls 
of the eavity were finished with glossy paints hans 
ing reflectances during various tests of 
70.7, 770 and S44 per cent 

Throughout the tests temperatures and line volt 
aves were earefully recorded and results tabulated 

I room temperature and rated line voltage 

Table LT vives the average initial footeandles at 
100 hours of burning for the various tests together 
with their computed coefficrents of utilzation 

With the lamps ceiling mounted it was found 
that. for every set of eavity reflectanees used. in 


depth from to inehes 


the cavity 
decreased the resultant ibamination by less) than 
three per cent 

In the series of tests using a cavity reflectance ot 
77 O per cent with cavity depth of 24 and inehes 


it was found that the resultant ibumination om both 


ted Luminous Panel Susteus 


LAMPS MOUNTED ON CEILING 


WALL REFLECTANCE - 40 PERCENT 


FOOTCANDLES 


12 IN, CAVITY 


24 IN, CAVITY 


NITIAL 


a 36 IN, CAVITY 


78 80 
CAVITY REFLECTANCE 


Figure 2. Variation in illumination level due to cavity 


reflectance. 


cases increased by about two per cent when the 
lamp channels were lowered te a point 12. inches 
below their original ceiling mounted position, 

The most significant variations in resultant illu 
mination were occasioned by inereases in the cavity 
2 


cent in reflectance giving a 218 per cent Increase 


reflectance With an increase of 19.2) per 

In the one instance where the quantities of lamps 
the resultant illu 


were doubled Ts-ineh Spaciig 


Was inereased only So percent (rather 
than by 100 per cent). This was due to the inerease 
in cavity interference offered the additional 
lamps themselves plus a reduetion in light output 
of all lamps due to the higher ambient tempera 
ture in the cavity from the increased power con 
sumed by the svstem 
The effeet of eavity depth on brightness uni 


formity over the diffusing panels at ceiling mounted 


lamp spacing is, shown pictorially for a 


W-ineh cavity (Pie. 3). a 24-ineh cavity (Fie. 4 


TABLE I. 


Average Coefficient 
Lamp Channel Cavity Foot of 
Suspension Depth candies’ Utilization 


Cavity Lamp 
Reflectance Spacing 
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Figure 3. View of translucent panels with lamps ceiling Figure 6, Room brightnesses with lamps ceiling-mounted 
mounted and 12-inch cavity depth. (One quadrant shows and 12-inch cavity depth. 
panel ribs at right angles to lamps.) 


Figure 4. View of translucent panels with lamps ceiling Figure 7. Room brightnesses with lamps ceiling-mounted 
mounted and 24-inch cavity depth. and 24 inch cavity depth. 


Figure 5. View of translucent panels with lamps ceiling Figure 8. Room brightnesses with lamps ceiling mounted 
mounted and 36-inch cavity depth. and 36-inch cavity depth. 


1953 Luminous Panel Systems BensonChureh 


if = 34 35 38 38 35 ao 42 
2 26 . 
= 1 if 6 6 27 GP 
~ + é 
| 
157 _ 153 155 
A 
ae’ 
wet 
iho 2 
2 


Room brightnesses with lamps ceiling mounted 
(Room furnishings in place.) 


Figure 
and 20-inch cavity depth 


and a St-ineh eavity (Fig. 5 The 12-inch 
provides a distance from lamp toe panel 
Which, for S6-ineh lamp centers, make a spacing te 
distance ratio of 4 to Land the resultant streaks of 
The 24- and 36 


uniform in overall 


brightness are readily observed 
cavities are reasonably 
brightness with the corrugations making only a 
slight pattern of light and shadow over the panels 

General room brightnesses encountered at cavity 
P-ineh, 24-inch, S6-ineh 20-ineh 


S and 


depths of 
(final installation) are shown in’ Figs. 6, 7, 
for cavity reflectance of per cent and lamps 
mounted on S6-ineh centers 

Generally speaking the room brightnesses (walls 
and floor) were of the same veneral order through 
out. Tligher room reflectances than those eneoun 
tered would have added materially to the overall 
brightness uniformitv of the room. The ceiling 
brivghtnesses reeorded were found on the 
panel indicated. With a T2-ineh eavity, measured 
brivghtnesses were the highest with lower maxi 
recorded as the panels were placed farther 


from the lamps and thus becoming more uniform 


in brightness. Even though the lowest brightnesses 


vere found for a 36-inch eavity depth (a distance 


of S11 


rangement that was judged the brightest by the 


from floor to panel) it was this panel ar 
castial observer 
The final 
Fig. 9) with a 20-inch eavity depth and S44 per 


installation and room arrangement 
cent cavity reflectance resulted in an average illu 
mination level of 9 footeandles at 100) hours of 
lamp life 

In any discussion of translucent panel systems 
the question is usually asked about what happens 
in case of fire. For the particular panels used in 
these tests the plastic material is classed as a self 
extinguishing material in that it will not, of itself, 
support combustion. Tests conducted by the Fae- 
tory Mutual Laboratories of the type of panel used 
for the iDumination studies resulted in their ap 
proval of sueh application from the fire-safety 


standpoint 


Conclusions 


From the results of the various tests and their 
evaluation the following Is apparent: 

A. The higher the cavity reflectance the appreei- 
ably higher will be the light output efficiency of 
the total system 
For the given room ceiling height and within 
the limits of the tests, the cavity depth had 
little effect on the light output efficiency of the 
total system. 

With the partienlar light reflectance and light 
transmittance properties of the plastic used in 
the panels, the ratio of lamp spacing to the «is- 
tance lamps are above the panels can be as great 
as 2 to with good brightness uniformity over 


the panels 
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Driveway approaches to the Los Angeles Statler have stainless steel 
standards, 9 feet 6 inches high with 27-inch reflecting pans. Hidden in 
the cones of the standards are 300-watt lamps. The two driveway 
entrances to the hotel are on Wilshire Boulevard (shown at right in 
view of hotel) and Seventh Street, on the opposite side. 


Functional Lighting in the 
Los Angeles Statler 


A modern hotel is a small community in itself, containing shops, 
service agencies, arcades, as well as the lobbies, lounges and 
guest rooms which carry on the tradition of ‘mine host."’ These 
various areas, requiring individual lighting treatment, make 
use of several techniques in the Statler Hotel in Los Angeles. 


The patio lighting is from custom-built 
units, consisting of fan-shaped cans, 
mounted over the windows. Floodlights 
are hidden in the foliage and recessed 
units are installed in the low walls. Pool 
lighting is from water-tight flush lens 
units mounted in sides of pool. 


JULY 1953 Functional Lighting in Los Angeles Statler 367 


t = 
jag 


A level of about 60 footcandles on each 
chair in the barber shop is provided from 
continuous rows of three lamp louvered 
troffers in combination with lens down 
lights using 150-watt incandescent lamps 


is Functional Lighting in Los Angeles Statler 


Lighting the Public Areas of 
The Los Angeles Statler 


In the arcade to the shops on the ground floor of the 
hotel, the lighting is from narrow coffers, each containing 
one 96-inch, 200 ma, T8 fluorescent lamp. Illumination 
level is 15-20 footcandles. At the far end of the arcade 
may be seen one of a number of large coffers, or recessed 
dome-shaped lighting elements, which measure 10 feet in 
diameter and are lighted around the lower circumference 
by two rows of cold cathode tubing shtelded by a narrow 


valance 


In the florist shop, lighting is from a 
louverall ceiling of 2 x 2-foot panels of 2 x 
2 x 2-inch cells. Deluxe cool white lamps 
are used in two-lamp industrial fixtures 
mounted on 14-inch centers 18 inches 
above the louver. 


Photographs and data on the Statler Hotel 
submitted by Roy Kreyser, Department of 
Water and Power, Los Angeles, Calif. 
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The hotel lobby is reached by escaiator from the Seventh 
Street entrance. The lighting element in the ceiling over 
the escalator consists of 42 pyramid-shaped cells, each 31 
inches square and 21 inches deep. The lens units at the 
top of each pyramid are 12 inches square and contain 
300-watt lamps. 


A level of 50-60 footcandles is achieved at the registra 
tion desk (right) by recessed three-lamp louvered trof 
fers spaced on 36-inch centers, and by a continuous row 
of the same type troffer units along the back part of this 
working area. 
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At the drug-store food counter, 35 foot 
candles illumination is provided by a com 
bination of recessed troffers with louver 
shielding, each containing three standard 
cool white lamps, and prismatic lens down 
lights with 200-watt lamps. Smaller down 
lights are the deep-recessed baffle type 
using 150-watt R40 lamps. 
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Lighting Maintenance — 


The Case for Disconnecting Hangers 


OME little time ago one of the writers listened 

to a construction engineer's description of a 

building whieh he was just completing. The 
engineer emphasized that an unavoidable feature 
of the plant was that machines had to be packed in 
so closely that there was searcely room to walk 
between them. Tle also mentioned that the trusses 
were about TS feet above the floor and that the 
livhting units were fastened directly to them. Ile 
was asked what provision was made for maintain. 
ing the lighting “None. TIL be 
through and far away from that job long before 
anybody has to think of maintenance.” This sounds 
like an unusual ease, but it's unusual only in that 


Ilis answer was: 


the machinery was packed in so closely. Lighting 
installations are being made every day in) which 


the lamps are 16-18 feet or more above the floor 


President and Consultant respectively, The Thompson 


bleetrie Co. Cleveland, Obie 


By THAYER B. FARRINGTON 
WARD HARRISON 


and no advance provision is made for maintaining 
them. 

We may as well face the truth that where main- 
tenance is difficult or hazardous it isn’t sufficient 
simply to make a more liberal allowance for clean- 
ing costs. Rather it means that lighting units just 
are not cleaned except in a half-hearted way when 
burnouts oecur. Also renewals of outages in such 
installations require at least two men and are often 
delayed a considerable time. 

generation ago only meager provision was 
made for artificial lighting and it was used pri- 
marily to supplement natural light on dark days. 
Night shifts were the exception and it probably 
did not make a momentous difference in plant oper- 
ation whether the lights were well maintained or 
not. Today, in many faetories the initial foot- 
candles provided by the artificial lighting system is 
substantially double the 100 or 20) footeandles of 


Some installations, other than industrial, where disconnecting hangers 
have been found useful are shown below and on the facing page: (1) 
gymnasium, where hangers are used above recessed units; (2) a high 
ceilinged bank; (3) a church with characteristically large luminaires and 
high ceilings, where pews make access to fixtures difficult, and (4) a 
legislative assembly room with large and heavy fluorescent luminaires. 


The Case for Disconecting Hanae rs 


Farrington-Harrison 
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natural light available indoors even on clear days; 
consequently it is in use almost all day, every day. 
Under these circumstances the only honest choice 
open to management is that of putting in a reason- 
able number of lamps and maintaining them well 
or putting in twice the number really needed and 
letting maintenance take care of itself. There are 
few operating men brave enough to double their 
investment and their consumption of electricity 
just to be able to cross lighting maintenance off 
their list of chores. Industry is slowly and relue- 
tantly, but nevertheless surely, coming to the con- 
clusion that they must keep up the footeandles if 
they want to keep up the production. 

There are several solutions to the problem of 
reaching high mounted lighting units in an orderly 
way. Most of them have one feature in common: 
they need to be thought of in advance. One solu- 
tion is the catwalk; where continuous rows of fluo- 
rescent units are placed at a considerable height. 
catwalks naturally suggest themselves. [It is usu- 
ally necessary to place catwalks on a level with or 
even above the lighting units. To avoid an awkward 
working position for the maintenance man provi- 
sion should therefore be made to swing the fluores- 
cent units up to the height of the guard rail The 
cost of catwalks may be estimated at about $10.00 
per running foot. 

Another method is te maintain lighting units 
from a crane where a craneway is present. In the 
best of these systems an extra detachable bridge is 
provided, which is supported on the crane rails and 
can be towed along by the crane. Where the crane 
or crane bridge is used. the reflectors are custo- 
marily detached and lowered to the floor, where 
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The Case for Disconceting Hangers 


they can be washed thoroughly. The trend is away 
from washing in place for another reason as well, 
namely, that water and detergents may fall on 
polished metal below and cause troublesome rust 
spots. As to costs, there has been considerable 
argument pro and con, especially in the steel indus 
try. Some regard it as an economical method and 
others, including a department superintendent of 
United States Steel, take the position that counting 
the time of the crane operator and the men on the 
erane bridge and on the floor, it is expensive 

Diseonnecting hangers provide a third method 
of maintenance for high mounted units, Where 
hangers are installed, the workman remains on the 
vround and lowers the lighting unit to a conveni 
ent position for servicing. The ladder and climb- 
ing hazard are completely eliminated and when the 
unit comes down it is entirely disconnected from 
the electric cireuit entirely safe. To minimize 
the hazard to men who handle electrical equipment, 
some organizations prohibit the use of 440° volts, 
and in some cases 220 volts, to ground on lighting 
units. The l000-watt and SO00-watt mereury lamps 
require such voltages, but the use of disconnecting 
hangers keeps these potentials quite inaccessible to 
the workmen and therefore permissible. Ever since 
the start of World War TT they have been installed 
for more than 10,000,000 square feet of floor area 
each vear. One helpful factor has been that, upon 
request, the manufacturer furnishes a complete de 
tailed lavout covering the installation of hangers, 
pulleys, cables and accessories 

At heights of 30 feet or more, clusters of two 
mereury lamps and one 750. or inean 
descent are frequently used, the latter for color 
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ane tostant a powell 
Interruption bas occurred Such clusters, when 
spaced on 2o-foot centers, will provide something 
like 400 footeandles of general Ubumination. Dos 
commecting hangers are now availiable with four 
contacts so that all three light sourees moa eluster 
can be suppled through one and raised and 
tovether for servieiny When the 
sare returned te operatic prosition they are 

etly as they were before lowertne: there os 

Chane position. orrentation or polarity 

Some of our older readers will remember that 
street lighting the old open are lamps were cus 
tomarily lowered to the street every day for carbon 
and globe cleaning. Equipment is now 
available so that used for outdoor liehting 


either around industrial plants or on the street ean 


onee again be lowered for maintenance and in con 
trast with the old are installations they are then 
entirely disconnected from the eirenit. Also, there 
are ne loose wires left to swing in the wind; in fact 
the mechanism is fully enclosed in sueh a way that 
the very presenee of a disconnecting hanger ts 
hardly strvested 

One rather unusual application of cut-out hang- 
ers is supplying power for portable cords re 
quired for electric drills or even portable lamps as 
are sometimes needed tn airplane hangers and simi 
lar high buildings with large open spaces. Streteh 
inv the eords long distances across the floor from 
an electric outlet) is) decidedly objectionable 
Wherever disconnecting hangers are used for light 
ing they can be lowered and extra’ connections 


made to them for the needed cord 


High-Level Comfortable Lighting 
For Dental Operating Rooms 


A high level of diffuse illumination to provide 
adequate light for the seeing task and minimize 
contrast with the mouth spot iight for the dentist, 
and to create as comfortable an environment as 
possible for the patient was the aim in relighting 
the dental offices of Dr. Chas. A. Dodge, of Mar- 
tinez, Calif. A luminous ceiling was chosen for the 
two operating rooms Slimline strips, mounted on 
24-inch centers above thin corrugated plastic panels, 
provide a maintained illumination of 60 footcandles 
with ceiling brightness of 163 footlamberts. Plenum 
space —- lamps to plastic is 16 inches. Operating 
room walls are painted light coral and seafoam 
green with reflection factors of 40 and 55 per 
cent respectively. 

Designed by R. L. Sawyer, Pacific Gas and Elec 
tric Co., Oakland, Calif., this installation won third 
place in the Northern California Section contest for 
“My Most Interesting Lighting Job.” 
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A.LA. File No. 31f 


INSTALLATION AT YONKERS DISTRICT OFFICE OF CONSOLIDATED EDISON COMPANY OF 
NEW YORK, YONKERS, N. Y. 


Dual Lighting for Facade Sign and Sidewalk 


LIGHTING OBJECTIVE: To provide silhouette lighting for a facade sign and high-level iinination 


on the sidewalk below 


GENERAL INFORMATION: he limestone facade of the building (605 Ry is 32 feet lone and 
5 feet high: the sidewalk is 15 feet wide. The sign letters are 2's inehes deep. finished medion 


blue semi-glossy porcelain enamel (9 to 10% Ry: the eapital letters are 26 inehes high 


INSTALLATION: Specially designed continuous Alzak reflectors, with 150-watt incandescent filament 
lamps on 1P2-inceh centers, constructed by the Rambuseh Decorating Company provide this attrac 
tion lighting. Lamps are shielded at 45-degree angles by the reflector and crosswise louvers. The 
outward appearance of the allalominum anit suggests a balustrade, and provision has been made 
in the design for the unit also to illuminate flowers and plants in flower boxes placed on top of the 
parapet wall (Fig. 2). The cheerful lighting of the sidewalk is appreciated by people waiting for 
buses at this transfer location 

Hlumination of sidewalk varies from 45 footeandles maxinuiun at the building line to DS foot 


candles at the curb. Brightnesses are as follows 
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Dual Lighting for Facade Sign and Sidewalk (continued) 


SHEET ALUMINUM 
BALUSTRADE LUMINAIRE PORCELAIN TWIN 
SOCKET 
FLOWER 150 WATT LAMP 


\ ALZAK PARACYL 
ALUMINUM REFLECTOR 
SHEET METAL 


VERTICAL LOUVERS 
BLUE ENAMEL LETTERS 


REINFORCING STRIP 


LIMESTONE 
FACADE 


Lighting data submitted jointly by Ralph H. MacVean, Technical Service Division, 
Consolidated Edison Company of New York (Westchester) and Svend W. 
Brunn, Rambusch Decorating Company, New York City as an illustration of 
good lighting practice and to aid in the design of similar installations. 
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Basic Quantities and Concepts 
Used in Illuminating Engineering 


HE OFFICIAL Nomenclature and Phote 
metric Standards of the LESS. now in effect 
are given in the American Standard Z7.1 

142 


constant serutiny and has been subjected to much 


For ten vears this material has been under 


This discussion relates to Sections 0 
and 10. of Z7.1-1942. and the author solicits gen 
eral cliscussion and criticism 

The nomenclature of illuminating engineering is 
not entirely satisfactory to many engineers and 
students because of the lack of clarity in the defini 
tion of some of the basic quantities. The ambigui 
ties are not serious for nonprofessional use, but are 
particularly disturbing when one attempts to read 
or write technical articles in which it is important 
to have a single clear definition for each word, 
phrase or quantity that is used to convey a specitic 
meaning 

Fundamentally, only four kinds of quantities are 
involved in the basie aspects of illuminating envi 
with radiant energy transfer, 


neering dealing 


namely: (1) energy, (2) energy density, (3) power 


and (4 


that we need to examine carefully and to define 


power density. [It is these four quantities 
fully in terms of their radiation properties within 
the range of the ultraviolet, visible and infrared 
speetra. There should be a one to one correspond 
ence between the concepts used for “like quantities” 
in- each specialized field of radiation engineering, 
such as germicidal, erythemal, flioreseence. ilhimi- 
nation, colorimetric, near infrared, or thermal 
radiation, 

Hluminating Engineering should be conceived in 
a broad sense to include all phenomena associated 
with electromagnetic radiation in the above spec- 
tral range of wavelengths from approximately O.1S 
microns to 50 microns. Within these limits we have 
the ultraviolet from O.18 to O.38 microns, the visible 
from 0.38 to 0.76 mierons, and the infrared from 
0.76 to 50 microns. All the problems of energy 
interchange, within this band of wavelengths. are 
similar and involve either energy or power or the 
corresponding quantity modified by a special re 
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sponse function. Thus, within the visible range we 
apply the “luminosity function” te evaluate radi 
ant power in terms of luminous flux, Qur choice of 
defining relationships should, therefore, permit us 
to transfer from one specialized field to another by 
merely using the correct “response function” with 
the spectral energy distribution that is mvolved 

There is a corollary set of definitions that follow 
from the basic quantities that invelve the processes, 
the devices, and the properties of devices that are 
used in conjunction with the radiant energy. For 
example, photoelectric TAS be considered 
asa process, a reflector is a device, and reflectance 
is the property of a deviee. ALL these secondary 
definitions are reserved for a later discussion, since 
it is believed that they are more readily understood 
if presented after the fundamental energy relation 
ships are developed 

Before dealing specifically with the derivation of 
the relationships among the basie quantities, let us 
examine the nature of the energy system. The 
localized universe with whieh we are dealing in 
volves space, time and a specialized form of energy 


deseribed as radiant which has definite 


energy, 
properties that are used in defining the terms with 
which it is associated. Some of these properties 
will be useful in establishing the basic quantities 


used in engineering are 


Radiant Energy in the Ultraviolet, 


Visible and Infrared Range 

1. It originates from finite physieal entity 
Generally it is of molecular or atomic origin asso 
ciated with the motion of atoms or the changes in 
outer orbit electrons of atoms 
2. A finite size of source having physieal dimen 
sions Is necessary 

3. The radiant energy leaving the souree has 
electromagnetic properties but for different) pur 
poses it may be treated as wave phenomena, as 
quanta, or with the methods of wave-mechanies 
For our purposes we need only recognize the exist 
enee of the radiation and its detectable effects; we 
need not philosophize as to its ultimate nature 

4. The radiant energy travels in straight lines 


from the source 
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Figure 1. 
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Figure 2. 
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SOLIO ANGLE OF SOURCE AT THE RECEIVER 


Figure 3 


The radiant energy is continous spate 
around the source. The spatial distribution may be 
non-uniform, but there ean be noe direction of abso 
lute zero emission inte the space surrounding the 

The 


discontinuous, insofar as wavelength or frequenes 


radiant energy may be continuous or 
is coneerned 

7. The radiant energy can only be detected by a 
change inthe form oof the energy at the location ol 
the receiver For example, radiant energy to ele 
trical energy at a photocell, or radiant energy to 
thermal to electrical at a thermopile 
radiant 


The detector reeewver af 


must have a finite size 

% The radiant energy travels at a finite speed 
The speed will depend upon the mediim throueh 
Which the radiant enerey is propagated and upon 
the frequeney. Radiant energy will travel un 
attentated vacuum but will be scattered: 
absorbed ino any plowsteal medium 

The above general properties place limits on any 
system suchas is engineering ; 
for exampl 

A. There must be a light source of finite size 

B. There must be a receiver of the light) which 


has finite size 
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There must be a space between the light 
source and the receiver. 

D. The space between source and receiver must 
be completely filled with radiant energy from the 
source, ALL solid angles from the source to 
ceiver must contain radiant energy while the source 
is emitting, but the amount in any direction may 
be infinitely small 

E. The distances usually used iliminating 
engineering will be considered small enough to 
eliminate absorption and scattering effects 

With such a svstem there will be a certain total 
energy transfer from the souree to receiver in a 
viven period of time; there will be a certain rolu- 
metric density of the energy at any given time; 
and there will be a rate of transfer of energy. The 
rate of energy transfer may be described in terms 
of the dimensions of the source, or of the receiver, 
or of the volume of the space being filled. These 
quantities have certain basie relationships which 
define the building blocks for the nomenclature of 
Himinating eneineering 

A logical order for listing and defining the above 


concepts is given in the following table 
rie Luminosity Funetion 
Photometric 
le Light Luminous 
Rnergy Density Light Density 
Volumetric Volumetric 
Power ; Flux (Luminous Power 
Power Density 40. Flux Density (Luminous 
Density 
ower Density i Flux Densitv at a 
Surface Surface 
ower Density Flux Densiftv 
t Solid Angle Solid Angle 
Solicl Angele 1) Solid Angle Flux 
Power Density for Total 


for Total Soures 


Angle Solid Angle Flax 
Power Density Density ‘ Unit El 
for Unit Element ment « 


if the Sources 


These quantities may be given names and specifi 
cally defined with a symbol, defining equation and 
dimensional units that ean have only one meaning 
and interpretation. Similarly, by using the proper 
response funetions a set of basic quantities can by 
set up for all the other radiant energy effects. such 
as: photographic, germicidal, erythemal, fluores 
cent color, or thermal A list of the radiometric 
and photometric quantities has been prepared using 
the above sequence and is shown in’ Table L. The 
derivations are limited to the photometric quanti 
ties normally used in illuminating engineering. The 
concepts can be readily extended to other than the 


Visual phenomena 
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In order to clarify the definitions of the tabu 
lated quantities we can demonstrate the fundamen 
means of the followme dita 


Refer to Figs. 1, 


tal relationships by 
vrams and derivations 2 and 3 
Assume a completely general souree, 1... of any 
size, shape or surface having any brightness pat 
tern. Also assume a completely general receiver, 
AL. having any size, shape or surface and located 
in Space so that radiation can travel from the 
source to the receiver, We can then take any ele 
ment of the source, /.4.. and any element of the 
the conditions for 


After the condi 


receiver, and examine 


energy transfer between them 

tions of energy transfer between these elements 

#re set up we ean then integrate over the entire 

source and over the receiver to determine the total 

energy transfer. In the sketehes, Figs. 1, 2 and 3 

D distance between element of source and ele 
ment of receiver, 

z angle between direction, and normal at 

3 angle between direction, D. and normal at 
receiver, 

o solid angle of receiver from a point on the 


souree, 


a? solid angle of source from a point on the re 
ceiver, 

A. area of source, 

A area of receiver, 

flux emitted by the souree, 


illumination at point. p, 


intensity ot the souree clireetion. aut 
angele, z 
brightness of element at source in the direc 


tion, D 


Light: 


inv, light 


For the purpose of illuminating engineer 
(luminous energy) radiant eneres 
evaluated according to the luminosity. funetion 
This is a defined mathematical funetion relating 
radiant energy and visual respotise 

Flusr: 
the rate of flow of light (luminous eneres 

Flur Density: The quantities, Ey. 1, . and B, are 


derived quantities based flug por 


The quantity, luminous thux, is defined as 


Sor per solid angle for. / 


arca tor, By: 


and por unit arca per unit solid angle for. By as 
will be brought out in the following paragraphs 

Tilumination: Uf we consider first the flux arriring 
at the receiver in the region of point. P’, (see Fig 
1) from the source, we have the flux on d.4,. 
Which vives a surface density of the flux arricimg 


at the receiver, 


dK 
E flux per unit area ] 
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This ts given the name, Tumination, and symbol, 
(Note that the concept includes all of the thax 
arrieing at the receiver without regard to direction 
or size of the source 

Luminous Emittanee: Wo we consider next the thax 
leaving the source, AL. then at any element of area, 
JAS we have a surface density of the thax leaving 


the source, 
dF 
L (flux per unit area G 
dA 
This is given the name, Luminous Emittanee, and 
svinbol, g, 
the direction or distribution of the flux /eqemg the 


Note that there is nothing to specify 


area 

The coneepts of illumination, and luminous 
emittance, L, deal entirely with the total flix per 
nit area 
Intensity: Next let us consider the flux leaving 
the source in the general direction, 2. Each small 
element of the source will radiate flux into space 
in straight lines and will fill a solid angle surround 
ing each element. There will be, therefore, a solid 
angle flux density associated with each unit solid 
angle into which each element of the source is 


radiating. Thus we have the quantity, 


dA,d,, 


When integrated with respect to area only over the 
total projected area of the source, this hecomes the 
total flux within a small solid angle in the diree- 
tion, DD. so we then have 
dF 
I, (flux per unit solid angle (33 

This term is given the name, Intensity, and sym 
bol, 

Intensity means the flux per solid angle radiat 
ing into space from the complete source. [tis some 
What similar te the term pressure hydrantie 
system oor voltage an electrical system. As an 
analogy one can think of a water hose with an 
adjustable nozzle in which the water flow may be 
changed from a wide angle spray of low iitensits 
toa small angle jet of high intensitw. An adjust 
able focus flashlight is a corresponding lighting 
example. given amount of light) flux may be 
spread wide beam of low titensity or a narrow 
beam of high intensity. Thus, for any given rate 
of flow of light the intensity of light) flux wall 
change depending upon the solid) angle within 
which the light flux in confined 

The intensity, 7, relates to the total source and 


implies that the solid angle, @, from any point on 


neh 


‘a 
dA 
; 


the source to the receiver and the flux within this 
solid angle is essentially constant for all elements 
of the source. This condition will be met for most 
provided the distance between the source 
and receiver is large compared to the size of the 


The 


relationship ts 


form for expressing the intensity 


fy kD 
= 


The inverse square law 


This expression is another way of stating that 
the intensity is a property of the complete source 
is 


The units for this equation cheek 


amd is constant provided that the distance 
stifficienthy Larue 
the previous definitions and give flix per solid 
anule. as be noted bys dimensional analy SIS 
flix 
distance 


solic anual ot receiver 


flix flux 


res solid angle 


clistanee 


Brightness: Now we eau set up the complete gen 
eral expression relating all the components and 
indicate what the “brightness” quantity is in terns 
of purely physieal entities. Refer to Figs. 1 and 2 

Take any small element of the souree, di Hf 
small enough it will be a plane with its normal at 
anule, to direction, Along the direction, D, 
there will be a small solid angle, d,.. containing flux 
radiating toward the area, d.1,, on the receiver at 
the pomt, 


of intensity, d7,, in the direction, D 


Therefore, there will be an element 


To start with we have the relationship given in 
equation (4) whieh is known as the inverse square 
law of raciation and is based upon the straight line 
radiation of energy and a nonabsorbing and non- 
seattering medium. Se we can say that the element 
of intensity, d7,, will develop an illumination at 
the point, 7’, on the receiver plane, according to 
the relationship 
dl, dk, Db 

cos Cor solving for) dl, 
vos B 


dk, 
Where the normal te the receiver plane is at an 
to the direction, The distance is always 
large compared to the small element of area so the 
relationship is rigorously true. Now, if we consider 
the element of intensity, d/,, as originating from 
the small element of area, dA, cos 2, normal to the 
direction, DP, we can set up the flix density rela 
tionship 


dly d E, 


d Al cos d A, eos 2 eos B 
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which is the same as the concept for wit intensity 
as deduced under the concept of Intensity, namely, 


] 


cons 2 


For either side of equation (6) the dimensions 
are 


flux 


area ~ solid angle 
Equation (6) is perfeetly general and applies to 
anv arrangement of source and receiver. 

The left side of equation (6) can be interpreted 
directly as the intensity per unit of projected area 
candles per square inch if these units are used 
Thus we see that this is a fundamental property of 
the source in the direction, D. and is a characteris 
tie of the particular source in the specified direc 

Thon 

The same basie quantity may also be expressed 
in terms of the conditions at the receiver as shown 
by the right side of equation (6). Thus the basic 
quantity may be evaluated by the conditions at the 
source or at the receiver depending upon which ts 
most convenient. In either case the same funda- 
mental quantity is evaluated. It should be noted 
that the above relationships all assume that the 
radiant energy is not absorbed or seattered in 
travelling through the medium 

For convenience we should assign a symbol and 
name to the above quantity since it will be found 
to be very useful in evaluating sources, lighting 
equipment, luminous environments and all prob- 
lems relating to luminous energy transfer. Because 
of Jong and accepted usage by both professional 
and lay persons, the name and symbol preferred 
for this quantity is Photometric Brightness, B. 

There will be no confusion or misinterpretation 
of the term, Photometric Brightness, if the official 
LES 


ship: 


definition adheres strictly to the relation- 


PF di, 
B 


(d A,cos 2) d,, d A, cos 


dE, 
dA, cos B 


where the symbols have the meaning given in Figs. 
1, 2, and 3. 


This concept is for a physical quantity. The 


radiant energy has been modified by a mathematt- 


cal funetion known as the “luminosity curve” but 
this does not introduce any subjective evaluation 
of the quantity. The luminosity curve has been 
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(4) 
(tb 
$78 


standardized and provides the conversion of radi- 
ant to luminous energy independent of a human 
observer, 

Next, let us examme the above definition for 
photometric brightness and see what it means in 
terms of words, units, and practical applications 

In words, the simplest statement is that Photo- 
metric Brightness is the luminous intensity per 
projected areca of the souree. Photometric 
Brightness may also be described more basically at 
the source as the liminous flu r per uni solid angle 
por unit projected areca, 

But some sources, such as the sky or a luminous 
Vapor, do not have a definite surface, and, there 
fore, must be specified by the conditions at) the 
receiver, By examination of the right side of the 
above defining equation we note also that the photo 
metric brightness of any source may be defined at 
the receiver as the lumimous por unit projected 
areca por unit solid angle. The latter statement may 
not be immediately apparent but will be evident 


When the expression, 
dk, 


dA. cos zeos B 


is considered as being made up of two parts 


dE, 1 


R 
cos B d Al cos z 


Since 
dA, cos 


is the solid angle of the element at the source as 
measured at the receiver, equation (%) has the fol- 


lowing dimensions : 


flux 


unit area solid angle (10) 


(at receiver ) (at receiver) 

The units of photometric brightness are, there- 
fore, luminous flux per unit area per unit solid 
angle. Any system of units may be used to describe 
the quantity such as lumens, inch? * steradian, or 
candles candles / candles/em*, or candles 
m=, but only terms which have these basie dimen- 
sions mas be considered as photometric brightness 
terms. The Lambert system is discussed later. 

In practical application the above definition of 
photometric brightness fits exactly into the two 
situations in which photometric brightness is used: 
namely, the specification of the directional radia- 
tion characteristics of a source, or the appraisal of 


a source or an environment from a designated sta- 
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tion. There is always a direction or line of sight 
involved. There is always a receiver — it may be 
an eve, a photocell, or some other material — and 
of course, always a source. The important quantity 
is the amount of luminous flux from an element on 
the source that arrives at the receiver 

It is not important, insofar as this quantity: ts 
concerned, to know the amount of thix radiated by 
the source in any other direction, The above deti 
nition ties photometric brightness down to exactly 
the desired quantity: (1) the luminous flax per 
unit area leaving the source per unit solid) angle 
ina given direction or (2) the luminous flax per 
unit area arriving at a receiver per unit solid angle 


Ina given direction 


The Lambert System 


The above concept seems to be straightforward 
and clear and has been in general use for many 
vears. There would not be any need for this review 
except for one special case that arises when cer 
tain limits are placed on the general expression 
If the assumption is made that the mtensity distre 
hution from cach clement of areca of the source has 
a cosine distribution cos 0), then the gen 
eral expression reduces to a very simple relation 
ship, and eliminates the need for complicated inte 
eration. 

But the consequences of this assumption are very 
important and should be appreciated by everyone 
concerned with iluminating engineering, For ex 
ample, consider an element of a surface having 


such a cosine radiation distribution 


leo COS @ 
’ 
Ago COS @ NN 
As 
We hav _4- le | COs { ] 
And Projected Areag cos (12) 
ly (Im) cos 
Also B (13 


Projected Areag ( Areiagy) cos 9 


So B Constant (14) 


A cosine distribution of intensity is the equiva 
lent of saying that the radiation is perfectly diffuse 
and that the photometric brightness is uniform in 
all directions from the element. 
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Now consider the total luminous flax radiated 


from the same element of area. We ean easily cb 


termine the total flux radiated by considering the 


element enclosed by a hemisphere All of the thax 


leavinw the element will reach the be nisphere ane 


te the (flux area: tie 


the area of the 


The himination on the surface of the hemisphere is 


le COS 
he 


The differential area on the surface of the hemi 


sphere Is 


dl RAG Resin se 


cow 
or 
/ | Geos (i 
therefore 
2) 


Which means that the total flux from surface 


having eostme times the normal 


infemsity. This is a most conventent relationship 


Also if both sides of the equation are divided by 


the area of the element we have 
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Thus we note that times the photometric 
brightness vives the total flux per unit area pro- 
vided the ateusity distribution is a cosime tunes 
fron 

Note that the units. flux per unit area, do not 
imply a direction but only the flux per unit 
area radiated to space; therefore, the only condi 
tion under whieh the total flux per unit area ts 
equal to times the photometric brightness is the 
specific case where the photometric brightness ts 
comstant directions. For any actual source 
this is never exactly true 

Nevertheless, there are many instances which 
the photometric brightness is almost constant and 
the above conditions are approximately true so it is 
oftentimes convenient to make the assumption that 
the radiation is perfectly diffuse. Tf such ts) the 


ease. then 


rh 


emittance 


This is the basis for the Lambert System ino which 
linens unit area are used as brightness units 

It has thus become common practice and convent. 
ent to consider 2B as the brightness term. This ts 
only striethy true for the ease of the cosine distri 
bution radiator Names have been assivned= this 
term, such as. footlambert, Lambert and millilam 
bert, depending upon the units emploved. These 
are net photometric brightness terms in the fore 
voing sense, but are actually measures of luminous 
emittance 

The footlambert is the unit of luminous emit 
tanee equal to one lumen per square foot. Foot 
lamberts are commonly used as a measure of photo 


tetrie brightness in one of three senses: 


1) For sourees that have photometroe 
Arightness iv all directions the emittance 
Is equal to om times the photometric brightness 
Therefore, for the conditions of this paragraph the 
“uniform brightness” in foothamberts (lumens ft? 
Is equal to mr times the photometric brightness in 
candles, tt? 

~) For sources that do not have uniform photo- 
metric brightness in all directions, but for whieh 
an average photometric brightness in all directions 
is desired, the actual lhiminous emittance is assumed 
to have a cosine distribution of such a magnitude 
that it will emit the same number of limens per 
unit area as the aetual souree. Therefore. for the 
conditions of this paragraph the “average bright 
ness” in footlamberts (lumens ft") is times the 


average photomet re brightipess in candles 


This concept of arerage brightness is quite commonly 
pplied te interior lighted surfaces where interrefleetions 


couse the luminous emittunee to be quite diffus. The 
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TABLE I.— Basic Quantities and Concepts Used in Illuminating Engineering. 


0S. Photometric 10. Radiometric 
Present 
Detining Typical Detining Typical 


Symbol Equation Units Symbol Equation Units 


Quantity of {radar 


Quantity of 
Radiant 


Radiant 


Light 
The msity 


volumetri 
volumetr 


Radiant Power 


licht watt. 
Kadiant 


vminous Flac Density (0 
density 


\ density at 
1 ARRIVING tRRIVING 
IHlumination Irradiation H 
irradianes 
or ft candle 


lumens 


LEAVING LEAVING 
Luminous Radiant " 
hmaittance 


he fetal 


Kadiant 


Luming 

Intensity ‘ steradtia 
cunele 


indelus 
WD 


Present 
ASA 
Class Name 
abe 
watt ne 
calories 
Btu 
iw ! dt ergs 
dt 
Kru 
ft 
dq dt orgs 
Luminous Flax F r r 
re 
4. 
hr 
1 
ita surface 
ar watts 
05.035 
as em? 
ft 
‘ ‘ 
ar watts 
Nome " 
dA om 
on he ft 
density in a solid angle Power soled angle ial 
it dar vatts 
.025 don steradian 
2 For a wnt clement of the sources 4 Fora nit element of the source 
05.0% Alternate 
Alternate ates 4 
There are everal fort for th equate Tiere ane everal for the defining equation 
4) (dA. come dA, cos (dA, cone 
In terms of In terme of : 
In ter f iJ 
: au D 
ad 
In terms of In terms of 
the receiver ii the receiver “a 
Tie quantity t fimensions of Phe quantity has th dimensions of 
init ares init selid anale unit aren inat selid angle 
or or 
att 
ft 
ft! steradian ft 
or or 
lumens 
or or 
lute candelas watt 
nit) 
steraduan n teradian 


prlrotamet ght re i form througl it 
rt ered It the wivantuge hat it 
fe fleeting rf os " t 
zt lun is flux lenaity um 
! t f surf ‘ t ne 
miitt i? te m tiy 
i emt of a 
te the lumens/ft foothimberts 


, For sources that do not have uniform photo 


metric brightness in all directions but for which 


the actual photometric brightness is known ina 


particular direction, the equivalent luminous emit 
tance os determined for a souree having the same 


actual photometric brightness and assumed 


cosine distribution of such a magnitude that the 
equivalent luminous emittanee is times the actual 
photometrie brightness. Therefore. for the condi 
tions of this paragraph, the “equivalent brightness” 


in foothamberts (lumens /ft?) is times the actual 


photometric brightness in candles ft? 


This method of specifving brightness is equivalent te 
stuting the number of lumens whieh would be emitted if 
the surface were replaced by a perfectly diffusing surface 
With o photemetrie brightness in all direetions within the 


hemisphere equal te the photometric brightness of the 


tual surfaee the cireetion spreetfied In practice ne 
follows exuetly the cosine 


surfaces formula of emission: 


henee the photometric brightness is not uniform but 


tries With the angle from whieh it is viewed 


In practice this procedure is used for <pecifving the 


brightness of such surfaces as roadways, television 
sereens, gloss efs It shoukl be noted that the 


rightness in footlimberts for such surfaces moplies ‘ 


Hireetion of viewing amd that the luminous 
emittunee Cin foothumberts tloes not specify the 


(lumens ft- 


luminous emittunes 


The footlambert is a widely used term and is not 
to be deprecated, but should be interpreted in the 
proper sense as it relates to uniform, average or 
equivalent photometric brightness 

The lambert is a unit of luminous emittance 
equal to one limen per square centimeter. 
used as a measure of uniform, average or equiva- 
lent photometric brightness in one of three senses 
exactly as deseribed for the footlambert 

The millilambert is a unit of luminous emittance 
equal to one nollilumen per square centimeter. It 
is 1/1000 of a lambert 

There will, no doubt, be continued usage of the 
terms footlambert (lumens ft?), lambert (lumens 
em?) and millilambert Cmillilumens em?) as modi- 
fied brightness terms 

The official nomenclature should properly define 
these terms and should indicate them by a double 
name such as wmniform brightness, average bright- 
ness, or equivalent brightness 

For many purposes the adjective, photometric or 
other, could be dropped, but insofar as the official 
nomenclature is concerned it is very necessary to 
have the diffused and the directional brightness 
quantities separated so that all the terms will check 
mathematically, dimensionally and logically 

It is recommended that the name “Photometric 
rightness,” with symbol, be retained by the 
LES. as the official designation for the basic 
brightness quantity having directional properties 
and the units of flux per unit area per unit solid 
angle and that the Lambert concept of a diffused 
source be shown properly under the luminous emit- 
tanee quantities, 

The complete list of basie quantities and concepts 
for ilhuminating engineering, arranged according 
to the system herein proposed, is given in Table 1. 


As everyone knows, the LES 


1.E.S. National Technical Conference 


National Technical Conference is being held at the 
Hotel Commodore, New York City, September 14 to 17. 
have now been mailed from the Headquarters Office to all LES. members, and early 
return of these blanks is to evervone’s advantage. 
attend the New York Conference with friends and family. 


be returned to the LES. Headquarters Office, 1860 Broadway, New York 23, N.Y. 


Advance registration blanks 


So make your plans definite now to 


Registration blanks should 
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A.LA,. File No. 31f 


INSTALLATION AT ALLEGHENY-LUDLUM STEEL CORPORATION, FERNDALE, MICHIGAN. 


Lighting a Machine Shop 


LIGHTING OBJECTIVE: To provide a high level of shadow-free illumination, to permit machines 


to be reoriented in any direction, and wide high lights on micrometers and dials for maximum 
visibility. 


GENERAL INFORMATION: This machine shop measures 40 by 80 feet with a 14-foot ceiling. 


Surfaces are finished as indicated below : 


ceiling green tint 75% RF 
walls light green 65% RF 

yellow 70% RF 
floor grav cement 25% RF 
machines dark green 20% RF 


INSTALLATION: Seventy-four Curtis Noo 3526-CLIL luminaires, each containing two &5-watt cool 
white fluorescent lamps mounted 10 feet above the floor spaced in a grid pattern as indicated 
in Fig. 2, provide an average illumination level of 90 footeandles. The upward component (30°, 
of total output) from these units reduces their contrast with the ceiling; the luminaire desivn 


minimizes dirt accumulation on the reflecting surfaces 


{ts oN ona WIV 


over) 


Lighiing a Machine Shop (continued) 


I I I 
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SOFT OVERALL 


Drivhtnesses after S00 burning hours were as follows: 


eolng 


This room was used as a model for relichting the rest of the plant 


Lighting designed by L. E. Mueller and Harold Howe of the Detroit Edison Company; 
lighting equipment supplied by Jack Jones, General Electric Supply Company, 
Detroit. 


Lighting data submitted by P. S. Schmidt, General Electric Company, and L. E 
Mueller, Detroit Edison Company, as an illustration of good lighting practice 
and to aid in the design of similar installations. 


Published by the Committee on Publications of the illuminating Engineering Society, 
1860 Broadway, New York, 23, N. Y. 
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HEN a flashing light gradually increases 
its rate of flashing we reach a point where 
the observer no longer sees the light as 

flashing or flickering. The speed at whieh the per 
ception changes from “fliekering light” to “eon 
tintious light” is known as the erifreal fusion tre 
queney (CBR). This frequeney varies under vari 
ous physical conditions and also from: person to 
person. In addition it varies in the same person 
from time to time, even when the external condi 
tions, such as surround brightmess, area of the 
target, ete., are held constant 

Several investigators, especially Simonsoa, lave 
found that the CEE is depressed by fatigue, or at 
least by lone continued difficult mental or visual 
work. This would suggest that measurements of 
CEE before and after a task would provide an 
indicator of the degree of fatigue produced by the 
task. If this were so, it might even provide a 
method for evaluating conditions of ihianination 
for various visual tasks. 

Unfortunately, there were also divergent results 
Which cast doubt upon the validity of ehange in 
CEE as an indicator of fatigue. Because of this 
state of affairs, it seemed that further efforts to 
evaluate the CFE index should be made. and the 
Writers were fortunate in securing the support of 
the LEIS. Researeh Fund in purchasing equipment 
and providing assistance for the project 

To sketch the previous research briefly, Snell tad 
reported solne Vears ago that Wiis depressed 
by exposure to flickering lights.’ Later, Simon 
son proposed the theory that CFR was a funetion 
of general central nervous system fatiwue, rather 
than of specifie fatigue of the visual meechanisns 
He found CEE uniformly depressed after a day's 
work in. offices or laboratories. Maekarland and 
others, however, could not duplicate this) result 
even in subjects who had spent a whole day grad 


ing handwritten examinations” There was an im 
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portant difference ino method in the two studies, 
however. Simonson worked directly with the fre 
queney threshold by varying the rate of flashing in 
the stimulus, MaeRarland had plotted the thresh 
old as a funetion of the brightness of the 
stimulus at fixed frequencies, Although the two 
thresholds are interrelated by the well-known fre 
queney-brightness threshold funetion, the task for 
the subject is different, and fatigue may not neces 
sarily have the same effect upon the two kinds of 
threshold 

Subsequenthy, Simonsen and Brozek have em 
ploved CEE measurements for a visual task under 
varving The task was the deteetion 
of very small printed letters distributed at random 
on a moving tape so that they appeared unex 
pectedly through a small window. Thus the task 
was more diffieualt, visually, than reading. Using 
this method, they found significant changes in the 
CEE index after two hours of work.! The amount 
of change was not significantly different at differ 
ent levels of ranging from two te 
footeandles. On the other hand, the amount) of 
change was affected by changes in speetral distri 
bution of the TMimination, produced by different 
lamps.” 

In addition to studies of CER as an indicator 
of fativue, there were other hints that the index 
was related somehow to the veneral condition of 
the organism. The etfeets of brain injury, of vari 
ous diseases, and of drugs tended to sturwest this 
pommt of view. and supported the position that 
CEE is not only related to the state of the ocular 
mechanisms, but rather to the state of the nervous 
sVstem 

Kor all of these reasons, the writers decided that 
further studies of the relation between CEE and 
the after effeets of visual work were needed. We 
were also convinced that an index of fatigue should 
be sensitive enough to reflect the effeets of normal 
tasks such as reading, if it is to be useful in solving 
stich problems as the optimal level of ibiamination 
for offices and classrooms. Simonson and Brozek’s 


results have bearing upon sueh problems 


lo Fatigue BRD 
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because of the extremely fine visual discriminations 


whieh were involved in their task. Instead, their 
results probably have more to do with certain kinds 
of industrial inspection than they do with ordinary 
reading Consequently, we decided to test the rela 
tion between prolonged reading and CEE under 


varying conditions of illumination 


Methods and Results 


Apparatus: The subjects sat at a table set before 


a large hemispherical surround. Table and sur 
round were painted flat white and the entire work 
ing enclosure would be illuminated diffusely by 
incandescent lamps to any brightness level up to 
1000 footlamberts. The lamps were powered by a 
cee line. On the horizontal line of sight a cireular 
opening of two degrees was cut in the surround 
Behind this opening a magnesium-oxide screen was 
set at a angle, and was upon this 
sereen that the fliekering light could be projected 
Variable frequeney, square wave, black and white 
flicker was produced by intercepting the real image 
of a smallarea light source with a rotating sector 
dise. The on and off times were of equal duration 

The critical fusion frequency was measured by 
inereasing the speed of revolution of the seetor 
dise until the subject signalled that he no longer 
saw flicker. In the later experiments the rate of 
increase of the speed was controlled automatically 
by a motor driven cirenit: (designed and built) by 
Tom Cornsweet, one of our assistants In the 
earlier experiments, the changes were made manu 
ally, although the experimenter kept the rate of 
change as constant as he could. In either case, the 


rate at whieh fusion oecurred was read from a 


tachometer-driven voltmeter, These readings were 
evele 


le, the base level was constant for 


accurate to about In all experi 
ments except 
any given subjeet and at a level determined from 
When the automatic 


controls were used the acceleration of the flieker 


preliminary practice tests 


was also constant for a given subject 


1. Methodological Experiments 


la. Effect of surround brightness upon CFF. 
Since we wished to test for fusion frequencies un 
miportant to 


der different illuminations it) was 


choose as our target brightness the one which 
would be least affeeted by the surrounding condi 
tions of test. We therefore determined the fusion 
frequencies for an effective target brightness of 1, 
7 and 50 footlamberts and for surround brightness 
Each 


brightness was paired with each surround condi 


of 1, 7. 50 and 350) footlamberts target 


tion. Suitable controls for adaptation and practice 
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TABLE I.--Effect of Surround Brightness upon Fusion 
Frequency. Mean Fusion Frequencies for Each Condition. 


Target Brightness Surround Brightness | Footlamberts) 


‘Footlamberts) 1 7 50 350 
1 20.1 26.45 22.4 ( 
7 2.2 25.2 
0 7 7. 


effects were used but will not be reported in detail 
here. A total of 144 determinations of critical 
fusion frequency for three subjects were secured. 
Results are shown in Table I. It is evident that, 
of the available range of target brightnesses, the 
0-footlambert level produces the most stable 
thresholds under conditions of varying surround 
brightnesses. 
Effects of adaptation. 


experiment was to find out whether CEE changed 


The purpose of this 


systematically as the subject adapted to the general 
illumination conditions. The method was to take 
readings at the beginning and end of a five-minute 
period of adaptation to a given level of illumina- 
tion, then switch to another level, again taking the 
readings immediately after the change and at the 
end of five minutes. 

With the target at 11 footlamberts, the general 
illumination of the surround was changed at ran- 
dom from one to another of three levels. These 
were such that the brightness of the surround was 
either O, 2. or 50 footlamberts. 

Results. 
adaptation upon the level of the critical frequency. 


We could find no systematic effects of 


Trends in the various periods were inconsistent 
with each other and the changes were as great 
between *ndividual readings in a test run as they 
were over the adaptation period. 

le.— Effects of 
CFF. 


this experiment was performed last, after the ex 


base level and acceleration upon 
In terms of our actual working sequence, 


periments upon the effeets of prolonged work. It 
was undertaken to provide information to be used 
We wished to 
know the influence of the starting rate (base level) 
of the flicker and also of the rate of increase of the 
flicker upon the level chosen by the subject as the 


in the design of future experiments 


fusion frequency. In the other experiments de- 
seribed in this report these factors had been held 
nearly constant for each subject in any one experi 
ment. We wished to know how important this pre 
caution was, and also to consider the possibility of 
other ways of handling these variables 

In its essentials the procedure of this experiment 
consisted of making a group of ten threshold read- 
ings at a viven setting of the apparatus, that is, a 


viven combination of base level and acceleration. 
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TABLE II.—Relation of CFF to Acceleration at Selected 
Base Levels. 


Low Acceleration Mean CFF ‘cycles sec.) 
52 to 1.04 cycles Med. Acceleration High Acceleration 


Base Level per sec. per sec 1.08 to 1. S2cycles 1.56 to 2.00 cycles 
24 cycles, s 37 7.05 7.28 
wt voles. se 7.42 7.07 
0 cycles ‘se 7.17 362 


The settings were then changed and another group 
of ten readings recorded. The order of presenta- 
tion of the various combinations of base level and 
acceleration was haphazard. The base levels ranged 
from 18 to 30 eveles per second. Accelerations 
ranged from 0.5 cycles sec. /see, to 2.0 eveles 
see. 

Results. Average CFF for three different base 
levels and for three ranges of acceleration are 
shown in Table Il. These are three of the base 
levels for which we obtained the largest number 
of readings over the widest range of accelerations. 
This analysis is designed primarily to show the 
effect of acceleration for a constant base level. 
Results for the high accelerations are less reliable 
than those for the other two ranges, because there 
were fewer readings at the high accelerations. 

In Table IL it will be noted that an increase in 
acceleration tends to increase the threshold value 
of CFF. This table also illustrates the fact that 
thresholds tend to increase with the base level from 
which the observation starts. Starting the flicker 
ing stimulus at a high rate tends to produce a 
report of fusion at a higher rate. A more detailed 
picture of the relationship to base level can be seen 
in Table II], where results for all accelerations are 
averaged together. 

The results for acceleration are consistent with 
the hypothesis that there is a lag between the time 
the stimulus actually reaches threshold and = the 
time when the subject signals that he sees fusion 
A delay in signalling with the higher accelerations 
means more of an increase rate of stimulus 
before the signal is given. The reason for the effect 
of base level is not so clear. One possibility is a 
tendeney to wait until the appearance of the stimu 
lus has changed by a certain amount before sig 
nalling, Thus when the base level is high. the 


TABLE III.—Relation of Base Level to CFF. 


Base level Mean CFF ‘all accelerations) 


‘cycles per second) (cycles per second) No. of observations 
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subject delays his response until the actual rate is 
high. 

The results do not indicate that the subject 
merely waits for a fixed time interval before sig 
nalling, Such a tendeney could produce the gen 
eral direction of the results reported above, both 
for acceleration and for base level. Another meth 
od of analysis, however, makes such an explanation 
doubtful. There is a wide spread of times — from 
four to 22 seconds — in various settings. For a 
given base level, the changes in acceleration are so 
large that a much greater change in’ threshold 
would result if the time were kept constant. In 
the same way, for constant acceleration a given 
change base level would produce the same 
amount of change in threshold if time were con 
stant. Yet in Table TIL a change of 10 units in 
base level produces less than four units change in 
CFF. 

Implications It is thus evident that the starting 
or base levels and the acceleration are factors whieh 
must be earefully controlled studies of flicker 
thresholds. Probably the best method for fatieue 
studies is to use a constant acceleration the 
lower range, say .6 eveles per see. per see, and to 
vary the base levels haphazardly from trial to trial 
in such a way that each base level appears. the 
same number of times in the before and after tests 

Inasmuch as most of the previous work upon 
flicker as a fatigue test has used a method in whieh 
the subject varies the stimulus himself, the accel 
eration was probably highly variable, and it is an 
open question what effect this would have upon the 
results. We need an extension of the present ex 
periment in whieh the reliabilities of thresholds 
obtained by our method and by the previous method 


are compared 


2. Effects of Prolonged Visual Work upon CFF 


Ya. —Effects of ilimination level during work 
flicker tests made in same illumination as the work 
The task of the subjects was to read Lorna Doone 
in the Everyman's Edition. This was one of the 
books employed in the experiments of Carmichael 
and Dearborn and for which they developed inter 
polated comprehension tests of the multiple choice 
variety.® Test sheets were inserted into the book 
at various points and the subjects were Instructed 
to take each test as it was come upon in the course 
of reading. Both the book and the tests were 
printed in black, 10-point, medium bold, Old Style 
type, set solid on dull paper The reading periods 
were 3!. hours in length, the subjects being in 
structed to read continuously at the “natural rate” 


during that time, except when interruption for the 
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purpose of taking the comprehension tests or for 
making CRE measurements was hecessary 

Three levels of illumination were employed 
2. 11 and 50 


Kach subject came to the laboratory 


producing surround brightnesses of 
footlamberts 
for three experimental sessions, one on each of 
three experimental days. The session began at the 
same hour on each experimental day. All experi 
mental days for a given subject fell within. the 
same week, and the experimental days were always 
separated by a nomexperimental day. Thus, for 
example, Subject Noo 1 read from 2:00 to 5:30 pom 
Wednesday, and Friday of the first 
week, and so forth, Alb possible illumination orders 
Subject Noo 1 read 


Monday 

six in all were employed 
under 2 footlimberts on the first day, 11 footham 
berts on the second day, and OO footlamberts on the 


For the second subject the order was 2 


third cay 
footlamberts on the first day, 50 footlamberts on 
the second day, and TL footlamberts on the third 
day, and so forth. Two subjects were emploved for 
each order, making a total of 12 subjeets in all 
Each subject began at the beginning of the book on 
the first day, and on successive days took up again 
at the point at which he had stopped the day be 
fore. Any inhomogeneities in the reading material 
tended to be balanced out by the systematic varia 
tion of Hlumination orders 

On the first experimental days the subject was 
yiven general instruetions and practiced ino the 
determinations until 


procedure of making CEE 


consistent readings were obtammed. On each day a 
}o-minute period of adaptation to the prevailing 
HHamination level and practice in fusion judgments 
was allowed, following whieh six CEE determina 
tions were made. The subject then began to read, 
and six more CEE determinations were made at 
For all CEE 
measurements, the effective brightness of the fMliek 
This high target 


the end of each half-hour of work 


ering target was 50 foothimberts 
brightness was emploved ino order te minimize 
variation in initial CEE level due to variation in 
surround brightness (See experiment Ta 

The experimental subjeets, men and women, 
were drawn from undergraduate classes psy 
chology. Their vision was either normal or cor 
rected to normal 

Results 
sented in Table TV 


For each subject eiht sets of theker measure 


The results of this experiment are pre 


ments were made in the course of work under each 
level of Glumination. Two indiees of change in 
CEE during each work session were computed: (1 

the difference between the mean of the first four 
sets (24 readings in all) and the mean of the last 
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TABLE IV.—Experiment I. Mean Decrement in CFF 
Following 3', Hours of Reading. 


2 


four, and (2) the difference between the mean of 
the first two sets and the mean of the last two sets. 

There are two methods of determining the sig 
nificance of these results. The first is concerned 
with the question of whether the differences are 


vreater than could be expected because of the ex- 


perimental errors involved in the technique. The 


second is concerned with whether these differences 
could be expected to occur in other samples of sub- 
Jjeets 

Krom the first poimt of view both differences at 
” footlamberts are significant and the larger of the 
two differences for 11 footlamberts is significantly 
vreater than could be expected from the experi 
Both 


could be mere variations due to experimental error 


mental error results at OO) footlamberts 

From the point of view of the sampling of indi 
viduals, this sample is not large enough to deter 
mine whether or not the results are significant 
Some subjects showed decreases in flicker fusion 
rate after work and some showed increases in each 
of the conditions 

It is therefore clear that declines in fusion rate 
after reading are by no means universal. The ques 
tion of what is the average tendeney in the whole 
population requires the use of more subjects than 
we had here. Before extending the work, however, 
we decided to introduce other controls as described 
in experiment 2b. As an indication only, we pre 
sent in Table Vo the distribution of the gains and 
losses in fusion rate, in terms of the numbers of 
subjects showing gains or losses in each condition 

It must be stressed that while the results in 
Table Vo are in the expected direction, according to 
current beliefs about the values of higher ilumina 
tions, the results could be accounted for on the 
basis of chance 
Effeets of lamination level: flicker tests un 


der varving conditions of illumination In de 


TABLE V.—Frequency of Gains and Losses in CFF 
Following Reading. 


Condition of work 
No. of subjects showing 2 50 
Decreased CFF 6 
Increased CFF 4 6 
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Index 50 ft-L 
24 reading 
124 readings 125 eveles see O93 eyoles 
tl2 readings 
xt 12 reading 2 OM ‘ae owels O.75 evele 


signing the first experiment we were disturbed by 
an important problem. The plan, it appeared to 
us, Involved the use of not one. but three measures 
of fatigue —a different measure for each level of 
Himination employed. When the subject worked 
under 2 footlamberts, CEE was measured with a 
surround brightness of 2 footlamberts; when the 
subject: worked under 11 footlamberts, CEE was 
measured with a surround brightness of 11) foot 
lamberts; and so forth. Tt oecurred to us. therefore. 
that any differential decline whieh appeared in 
experiment 2a might be a funetion, not of varia 
tion in working level of illumination, but of the 
different) sensitivity of tests conducted at the 
different levels. We had considered the possibility 
of conducting all the CEE tests at the same sur 
round brightness but such a procedure would have 
introduced a new variable adaptation level 
Which might also influence the sensitivity of CEE 
to fatigue in spite of the results of experiment Tb 
This variable, should be noted, was not) con 
trolled in the iHumination experiments of Brozek 
and Simonson.’ We decided, therefore, to proceed 
with the first experiment as planned, and to de 
pend on subsequent control experiments for a sep 
aration of the two factors confounded in its design 
In the second experiment, each of 32 subjeets 
read for two 3!s-hour periods under two conditions 
of illumination — 2 and 50 footlamberts. For 16 of 
the subjects a set of 10 CEE determinations was 
made at a surround brightness of 2 footlamberts 
before and after each reading period. The follow 
ing procedure was emploved. The subject was 
adapted for 15 minutes to the 2-footlambert level 
and CEE measurements were made. Then the sub 
Jeet began to read If the working level scheduled 
tor the period was 2 footlamberts, that level was 
maintained throughout the working period and the 
final CEE determinations. If work under 50 foot 
lamberts was called for, the subject began work 
under 2. but in the next few minutes the level was 
vradually raised to 50. Work then continued at the 
high level for more than three hours, following 
Which the illumination was lowered stepwise 
fashion so that during the final 15 minutes the 
brightness was again 2 footlamberts. By the end 
of the 3!.-hour working period the subjeet had had 
time in which to become adapted to the low level, 
and the final CEE determination could be immedi 
ately begun at this level. In both ceases, therefore, 
the test conditions were the same, but in one ease 
the bulk of the reading was done at the high level 
and in the other ease at the low level. The second 
yroup of 16 subjects was treated ina comparable 


manner except that all tests were made at. the 
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TABLE VI. Mean Decrease in CFF after 3', Hours 
of Reading. 


Cycles per second) 
Condition of test 


Condition of reading 2 ft-L 50 Mean 
footlamberts | ‘ ‘ 
i 
M 
M is sign indicate in average rise in 


TABLE VII. Percentage of Subjects Showing Decreases 
in CFF after 3'. Hours of Reading. 


Condition of test 
2 50 Mean 


Condition of reading 


Percentage noeach specitie combination of based 


higher surround brightness. Order were 
controlled for both Yroups 

Results: The results are shown in two forms in 
Tables Vi and VIL Table Vi shows the mean de 
crease in fusion under each of the four 
conditions eveles per second. Table VEL shows 
the percentage of subjeets who showed declines in 
CE under each of the conditions. The mean dif 
ferenees shown in Table Vi are very small and un 
reliable. This is because of the wide variations 
from subjeet to subject. Table VIL gives an indi 
cation of the amount of variation from subjeet to 
subject, 

It will be seen that, taking the experiment as a 
whole, only 54 per cent of the working periods 
showed declining CEE while the remainder showed 
mmercases. There are fewer declines under low illu 
mination than under high iWhamination whieh is 
contrary to current beliefs about the value of high 
HHumination and the belief that work under un 
favorable conditions reduces the flicker threshold 

When the flicker test is made under the low 
brightness of the surround (2 footlamberts) there 
appears to be more decline in the threshold during 
work, although this difference is not great enough 
to rule out the possibility that it is due to chance 
Even if it were significant, however, we should 
still have the contradiction that greater and more 
frequent decrements in CEE oeeur at the higher 
umination level for reading 
Yeo Effects of elare during reading The results 
of the previous two experiments might be due te 
the fact that variations illumination are net 
actually changing the difficulty of the visual task 
That is, there may be no differences in effeet be 


tween the Various stmiply 


to Fatique— Ryan BittermanCottrell 


2 
ve 
footlambert per cent sper cent peer cont 
0 footlamberts ‘ 72 
Mean 4 
subjects 
4 
| 
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these differences are unimpor 


due to adaptation 
tant to the visual mechanism. We therefore de 
cided to compare reading under conditions of glare 
with reading under better distributed illumination 


No on that localized 


questions the assumption 
brivht areas are uncomfortable and lead to visual 
If, therefore, CRE 


of visual fatieue, it should reflect the effeets of 


fatiges is a satisfactory index 
this uncomfortable condition 
The task of the subject was the same as that used 
inexperiments Za and 2b on the level of illumina 
tien. Each subject read for two periods, one under 
normal conditions previously deseribed with the 
surround illuminated to footlamberts. The other 
condition consisted of the addition of a bright light 
read. The 


light source was a 2O-watt bulb behind a plate of 


seuree just above the material to be 


vround glass. The brightest spot was 1100 footlam 
berts. The ground glass was on the front of a box 
yond the material to be read and 
Half of the 


vlare in their first working 


be 
inches above the surface of the table 
subjects reeeivedd the 
period and half received it in their seeond period 
of work 

Although the glare source was not as bright as 
we could have used, we were hesitant to increase its 
brightness further because of the length of the 
reading period involved. Tf the glare had been too 
uncomfortable it might have led the subjeets to 
stop work or refuse to continue. We were appar 
ently too cautious in this respect, since only one 
subject complained that the glare was very tiring, 
and two stated that they preferred the glare condi 
tion. Ten subjects in all were used 

Results 


and IX and show that there is a mean mercase in 


The results are shown in Tables VIII 


CEE following work, both with and without the 
added glare. The increase is somewhat more in the 
non-vlare condition, but the difference is not sig 
nificant statistically. Table VITL presents the mean 
changes, while Table IX shows the number of sub 
Most 


jects show ing inereases or decreases in CFE 


Mean Change in CFF as a Function of 
Glare During Reading. 


TABLE VIII 


Condition 


Mean Increase (cycles per second) 


TABLE IX. Number of Subjects Showing Increase or 
Decrease in CFF. 


No Showing Decrease 


Condition No Showing Increase 


Normal 
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subjects show the same trend as the mean, with 
even slightly more increases under glare conditions. 

We therefore find no effect of glare upon CFF 
and we again find that the task does not produce a 
drop in CFF after 3!5 hours of reading. Whether 
a more severe discomfort produced by a brighter 
glare source would produce declines in CFF is 
therfore a problem worth pursuing, but there was 


not time on this project to do so. 


Conclusions 


There are two alternative hypotheses to account 
for the discrepancies between our results and those 
of previous experimenters who have used CFF as a 
measure of fatigue. (1) It is possible that) the 
CEE decrement is sensitive only to severe degrees 
of fatigue and that our task was not sufficiently 
long or difficult enough to produce these effects. 
(2) Fatigue is a complex condition involving a 
number of more or less independent effects. Ina 
visual task there are the general effects of doing a 
difficult job 


performing difficult: calculations, ete. 


Maintaining attention at a high level, 
In addition 
there are the more specifically ocular effects which 
are usually called eve-strain, eve-fatigue, ete. In 
our case the non-visual aspects of the task were 
easy, in that the subject had only to 
While the subject 


was tested upon what he had read, this still does 


relatively 
read relatively easy material. 


not require a high level of strain for results. Even 
under poor lighting conditions the task is taxing 
only to the ocular mechanisms themselves, but ts 
still relatively easy otherwise. The second hypothe- 
sis is, then, that the flicker threshold drops as a 
result of the general strain or stress in the task 
rather than as a result of the visual strains alone. 

The second hy pothesis would account for a num- 
ber of faets, both results of our own experiments 
as well as those of others. 

Other investigators who have reported consistent 
drops in CFF following work have been concerned 
with tasks involving general difficulty (¢.¢., mental 
calculation) as well as specifically visual strain. 
Simonson and Brozek’s studies of illumination 
level and of speetral composition of the illumina 
tion, in which significant changes were found, can 
be accounted for on this basis. The task was much 
more difficult: visually (extremely small letters to 
he diseriminated) and the task required constant 
attention. The primary task to be performed was 
visual and the attention called for in the task was 
attention to visval details. Thus changes in visual 
conditions made the whole task, the central aspects 
of the task, more difficult. 
hand, the visual aspects are subsidiary. 


In reading, on the other 
Difticulty 
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and interest are primarily matters of content 


rather than visual conditions. 

Since these experiments were completed, Davis 
has performed an experiment upon the effects of 
mental work upon both visual and auditory flicker 
fusion. He found that mental multiplication for 
two hours produced significant reductions in both 
visual and auditory flicker thresholds. If any- 
thing, the changes in the auditory thresholds were 
more reliable than those in the visual flicker thresh- 
olds. Here, then, is further evidence that CFF 
measures the general difficulty of the work per- 
formed, and that it is not dependent upon specifi- 
cally visual conditions of work. 

It may be asked why we did not use a task which 
was primarily visual, like that used by Brozek and 
Simonson, if our second hypothesis is considered 
acceptable. One reason is that this hypothesis was 
not formulated when we designed our experiments. 
More important, however, we still believe that a 
task which is not centrally visual is more appro- 
priate to the problem. Most normal tasks in busi- 
ness, industry or the home are only secondarily 
visual, and reading is a widespread task. 

The problem is to find whether there is a 
fatiguing effect of low illumination or other inade- 
quacies of lighting for tasks like reading in which 
seeing is essential but not central to the task. To 
be useful, a measure of such a fatigue effect must 
be sensitive enough to show variations within the 
range of normal illuminations. If it shows effects 
only when the illumination drops to the point 
where the subject can barely see the material it is 
not a sensitive enough measure to answer the main 
questions which are being asked by illuminating 
engineers: namely, what arc the optimal levels of 
illumination for a task like reading? 

The fact is we do not now have a measure which 
is sufficiently sensitive to the effects of visual strain 
in the ordinary reading task. It may be that such 
a measure will never be found, since it is possible 
that the level of illumination is unimportant so 
long as it is above certain low minimal levels. Per- 
haps within these wide limits the adaptation of the 
visual mechanism adequately compensates for the 
variations in the physical conditions. 

Since there is no way of positively proving this 
last contention, the only method open seems to be 
to examine every possible index of fatigue to deter- 
mine whether it is sensitive enough to show any 
effects of varying illumination level. Our examina- 
tion of CFF from this point of view does, we be- 
lieve, eliminate the possibility that it will show any 
effects in reading of specifically visual factors over 


a wide range. In fact, we suggest that CFF does 
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not reflect precisely the visual strain in the situa- 
tion, but rather the general difficulty, stress, alert- 
ness, and concentration required by the task. 
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Practice for Supplementary 
Lighting in Industry 


The Recommended Practice for Supplementary 
Lighting, to be used with the recently published 
Industrial Lighting Standard, has just become avail 
able. This new 16-page report by the IL.E.S. Sub 
Committee on Supplementary Lighting will be ex- 
tremely useful to anyone concerned with lighting 
an area or operation involving eritieal seeing in 
industrial plants, 

The Practice deals primarily with the many 
critical seeing tasks involved in fabrication and 
inspection for manufacturing processes and recom- 
mends lighting to supplement general lighting sys- 
tems. Vurious sub-titles of the report cover Analy- 
sis of Seeing Task; Supplementary Lighting Equip- 
ment; and Classification of Visual Tasks and Light- 
ing Techniques. Tables give information in a form 
for easy reference. 

Table III, for instance, classifies visual tasks and 
lighting techniques for each; Part I dealing with 
flat surfaces, Part II with three-dimensional ob- 
jects. The table gives material and description of 
task involved; lighting requirements for each; 
suggests luminaire type and location. Other tables 
recommend brightness ratios and light reflectances 
for interior surfaces. Illustrations show a wide 
variety of properly lighted industrial operations. 

Copies of the new Recommended Practice for 
Supplementary Lighting may be obtained from: 
Publications Office, Illuminating Engineering Soei- 
ety, 1860 Broadway, New York 23, N. Y. Single 


copies, 50¢e; quantity prices on request. 
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Phe final Couneil Meeting of the 
New 
York, June 10. A large represents 


ANdministration was held in 


vers 


tion of the full Council attended, includ 
ing: Prof. BE. M. Strong, President, pre 
siding: Past Presidents S. G. Hibben and 


Walter Sturrock: View Presidents Dunenn 


M. Jones and A. HL. Manwaring; General 


Keller: Treasurer K. M 
Reid: Direetors: G.W Beals, ©. R. Long, 
N. Maedonald proxy for J. Sehu 


chert, BOO 
Palmer, J. F 
Regional View 
Hildebrand, FLOP 
Taylor, L. Twiehell, Mood 


proxy for RL A 
Whitehead, FLO. Winkler 
Presidents Paist 
Lahev, J 
Myers, Jr 


Cooper 


proxy for W. Folsom, Mo ON. Water 
man proxy for ROC. Paslay, W. Little 
proxys for \ HW. Graves 


proxys for W. J. Lind: Executive Seere 
tury \. Editor Ruby Red 
ford, Advertising & DTromotion Manager 
Ellis; Clarenee J terry, ROOF 
Hartenstein, ROG. Slaner and S. BL Wil 

Couneil opened with a Resolution en 
tered in the Minutes reeownizing its loxs 
m the reeent death of Professor 1 BR 
Dates, a past president of the Society, 
md stood for a minute's silenee re 


PLANNING 


Following approval of Minutes, and a 
report on the Soerty's finaneial status 
discussion was imitinted on the + prort, he 
Keller, Chairman of the Adwanes 


Planning Committee, outlining their ree 


ommendations on future sims ond 


Recommendation Noo econeerned the 


formation of a committer to plan long 
range fundamental researeh Netion of 
Counel approved the recommendation im 
prineiple with suggestions that the eom 
be appomted to study the commit 
tees seope cmd to report te Comment be 
fore proceeding 

Recommendations Nes ned stig 
gested combining selveitation of sustain 
mg members’ dues and funds 
a single annual selreitution, and re« 
ommended that sustaining dues be ip 
plied solely te research and other proj 
Follow mg discussion i thotion toa 


HA TELECAST 


Lighting 
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June Council Meets in New York— 


Summary of Action Taken 


tuble this recommendation for further 
study was carried by « narrow margin of 
Couneil votes 


Nos 4. 
Regional Conferences 


Recommendations and 6 


would form a new 


Committees to be responsible nationally 


for all regional conferences; the forma 
tion of a Regional Papers Committee to 
review and approve all regional confer 
ence papers, and a plan for national 


underwriting of regional 
Action, 

these 
Locn! 


to Couneil 


finaneral con 
discussion, 
the 


Aetivities for study 


ferences following 


vas to refer suggestions to 


Committee on 
report 


Recomendation No. 7 would establish 


t Task Committee to study the headquar 


ters operation with special reference to 
understudies for staff executives. Couneil 
approved this plan, suggesting such a 
committee be under the direetion of the 


fieneral Seeretary, with the additional 


that 


to the General Seer tury could study this 


such advisory personnel 


med all other operation problems 
Recommendation No s suggested 


transportation expenses of officers to 
Counerl mee tings and re gional vice presi 


dents to each of their Seetions and Chap 


ters. This recommendation was referred 
to the Finanee Committee for study and 
report 


Recommendation Ne % would limit 


future Sections and Chapters to 
the U.S. and Canada and would reduce 
foreagn members’ dues. A motion to r 


duce dues for all members outside of the 
U.S. ond Canada was enrried, referring 
this recommendation to the Constitution 


tommittee 
direct 
to publish all 


Recommendation Ne. would 


the Publications Comumnittes 


Pransaetions of the Society in a se purate 


svtion of the publiention, these Trans 
wtions to be alse available in bound 
form oon subseription Couneil setion 
referred this recommendation to the Pub 
heations Committees for study and re port 


Recommendation No. TL suggested a 


Seciety report oon awetivities and progress 
to all sustaining members Couneil ree 
ommended the LES Dividends 


booklet its equivalent be sent eneh 


venr to all suel members 


News of Current Interest 


New 


FELLOWS 


the Poliey and 


approved, 


\ recommendation of 


Procedures Committes wus 
Modifying the procedure for the nomina 


tion of Fellows of LES. 


The Board of Fellows reported to 
Council on their study of recent nomina 
tions and recommended the election of 


12 Members to Fellow Grade. Couneil 
accepted the report for letter ballot: on 


these elections, 


Local ACTIVITIES 


A report on the Society's loeal activi 
ties was presented by Chairman Dunean 
M. Jones, summarizing recommendations 
diseussed by his committee at a meeting 
These included sugges 
Chapter 
expenses 


the previous day 


tions for new Seetion and 


budgets, simplifying allowable 
wnd recommendations with regard to the 


contest for “My Most Interesting Light 


ing Job.” In connection with the latter 
local aetivity, he mentioned that 11s 
members entered this contest at the local 
level, with 30 regional entries, Nine re 
gions will be represented with entries at 


Technical Conference, 


the National 


hk reported interest in 


considerable 
number of 


the 


possible new Chapters in a 


locations, and mentioned especially 


active Oklahoma Study Club formed re 
eently 
With favorable letter ballots reported 
by Al Hinekley, Couneil approved 


follows 


Kleetrical 


committee reports as 


14s 


technical 
Revision of Guide for 


Mensurements of Fluorescent) Lamps 


Recommended Practios for Residence 


Lighting, 1053 


oF OFFICERS 
Mr Thine kles rend 


Tellers on the 


report oof the 


tonrd of members’ bral 


lots for national and seetion officers for 
155 1954, and balloting on Constitution 
changes \ complete list of offieers 
eleeted is given in this issue of Teleenst 


Ni Mie VE 


The resignation of Bo Paist as Re 
View President of the Midwestern 


Region lenves a 


gional 
Vacaney in this post, for 


one vear of his unexpired term. Express 
ing his deep regret in this circumstance, 


Mr. Paist 


Nominating Committes 


reported a meeting of the Re 


gional mad their 


recommendation that Clarence Pederson 
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te 


Members 


The St. Louis Section dinner dance, May 23, was its last 
meeting of this highly successful year. The dance, held in 
the Gold Room of the Jefferson Hotel, had a record attend 
ance of 285, and was considered by many members as the 
finest meeting of a fine year. 


President's Night Dinner at the New 
Orleans Section meeting March 30, 
honoring President Strong, was held at 
La Louisiane Restaurant, Regional 
V-P R. C. Paslay also attended. 


Certificate of appreciation was presented to Inter-Moun 
tain Regional V-P Harold Rankin (center) by Carl Strain, 
Secretary of the Rocky Mountain Section (left). Section 
Chairman Ferman Bischofberger (right) also received a 
certificate of appreciation for his services. 
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At the April meeting of the Connecticut Section, Lt. Cmdr 
Dean Farnsworth (right) was presented with the Certifi 
cate of Fellow Grade of the Society by G. W. (Shorty) 
Beals, Director of the Society (left). Connecticut Section 
Chairman Francis Clark looks on. 


President Elect A. Homer Manwaring and Philadelphia 
Section Chairman T. W. Lauer hold the “One Footcandle” 
table prize which was presented to Mr. Manwaring at the 
Ladies’ Night Meeting of the Section, April 13. Photo 
was taken by I.E.8. member Earle Hawkins. 
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of the Chicago Section be appointed for 
the remainder of his term. Acting on this 
recommendation, Council appointed Mr. 
Pederson Mid Western Ite gional V I for 
the remainder of the term. 
ELecrions 
Delinquent members dropped for non 
payment of dues were reported by Mr. 
Hinekley He also reported, for the 


Roard of Fellows, the election of 41 As 
Members, and 8 Student Members 
for the 


ind their recommendation elee 


tion, transfer, and/or reinstatement of 
Members. The current membership 
statistics were: 
September 30, June 10, 
1953 1953 
Total Membership 
i Members Emeritus 
Fellows ~ 
\ssocinte Members 
1797 Members 10 
Student Members 


A report on the individual membership 
picture for this past year was outlined to 


Council by R. G. Slauer, Chairman of the 


Membership Committee Mr. Slauer’s 
report showed that membership now 
stands at its highest point in the Soei 


ety’s history, and noted that membership 
increase as of June 1 was 8.5 per cent as 
7 per cent at the same 
tribute to the 


Slauer 


compared with 


time last year. Paying 


activity of loeal chairmen, Mr 
suggested a five point program for future 


operation 
PUBLICATIONS 


Jom Chairn an, reported 


Dunean M 


netion of the Publications Committee at 


its meeting June 9, indieating, among 
other items 
A second printing of the Handbook, 


Second Edition, will be available by 


recommend that a new 


January 

They Handbook 
Committee be appointed, aiming at Janu 
ary 1057, for a Third Edition 


A color chart of reeommended colors 
will be included in the reprint of Reeom 
of Residence Lighting 


mended Practice 


Holophane Opens New 
Engineering Center at Newark, Ohio 


inaugurated a 
Newark, 
and inspection 
Additional re 


luminaire perform 


Holophane  Ine., 


new Engineering Center in 
Ohio, with an open house 


of the 


seareh in the 


Center on June 10 
field of 
ance and many other phases of illumina 
tion are planned for the new photometric, 


visual evaluation and general testing 


laboratories 


Of particular interest to visitors at the 


opening was a new photometer with a 
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N.E.M.A. To Conduct Certified Relighting Program 


Vians for the first national certified 


relighting program for commercial and 


industrial premises have been approved, 


it was announced recently by the Na 
tional Electrical Manufacturers Associa 
tion. 

For the past year a committee of the 


Industrial and Commercial Lighting 
Equipment Section of N.E.M.A 


program, Its 


has been 


engaged in preparing the 


recommendations were unanimously ae 


cepted by the members attending the 


seetion’s recent semiannual meeting and 


funds to cover the operation until Janu 
ary 1, 1955 were voted 
A National 


Lighting Bureau is to be 


set up at N.E.M.A. headquarters in New 
York City to work with loeal lighting 
bureaus, In the initial stages the Na 


tional Lighting Bureau will set up a 
small number of pilot activities to test 
out every phase of the program, after 


which it will be promoted on as wide a 


= ale ns possible. 


Essentially the relighting program is 


designed for allindustry participation. 


An executive committee from the 


N.E.M.A. 


anee of 


section will invite the assist 


advisors from the several na 


tional eleetrieal associations and others. 
Local bureaus will also be organized on 
an all industry basis. 

first 


and the entire pro 


If possible, the 
fall 
gram is expected to be in operation by 


pilot operation 


will begin this 


next spring. Already requests have been 
received for consideration as pilot loca 
tions, 

Inasmuch as the N.E.M.A. seetion’s 
previous Test City market research had 


that lighting in more than 85 


per cent of the commercial and industrial 


disclosed 


interiors was substandard, the present 


program was designed to promote re 


lighting that is at least up to the mini 


mum seeepted standards and practices 


clear test distance of 25 feet, for use in 
testing all luminaires, both vertieally and 
actual application 


horizontally, under 


conditions. A photoelectric cell traveling 
on an are of 25 feet radius registers the 
light output. By turning the units in the 
upward light 
For read 


various lateral orientations, the 


photometer upside down, 


components can be measured. 
ings at 
units can be turned in the photometer by 
rotating them in a horizontal plane. The 
movement of the photoeleetrie cell and 
the rotation of the units in the photome 
by electric 


ter head are earried out 


motors connected to an electronically 


operated push button system, thereby 


making it possible for the photometer to 
he operated by remote control. 
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This is to be accomplished through certi 
The 


prac tices are 


minimum 
those 
Engineering 


fication of installation. 


standards and pub 
lished by the 


Society. 


Illuminating 


Certifying authorities will be set up by 
the local bureaus to examine plans prior 


to installation. Plans that meet the mini 


mum standards and practices will be 


stamped for certification and when the 


installation follows the plans, the install 


ing contractor may so certify and war 


ranty the job. Certificates will be coun 


tersigned by the certification authority. 


Simplified methods for determining 


compliance have been developed and 


effort has 
paper work to the minimum. Installations 


every been made to reduce 
only and not equipment will be certified. 


Minimum standards and practices will 
cover both quantity and quality of illu 
mination. 

A survey of utilities and wholesalers 
disclosed an almost unanimous desire for 
a sales training program designed to fit 
the problems of the relighting market 
The National Lighting Bureau is author 
develop such a sales training 
manual after field 


problem attending the sale of relighting 

At the 
lighting techniques will be prepared. The 
first 
phase of lighting and the advanced cours 
will take up design through a series of 


ized to 
investigation of the 


same time written courses in 


course will cover the elementary 


actual eases, 

All costs for operating the Nationa! 
Lighting Bureau and national promotion 
are being earried by the Industrial and 
Commercial Lighting Equipment Section 
of N.E.M.A. This Section ’s first 
market development 
cording to its chairman, W. P. 
Jr., it has reeeived enthusiastie encour 


is the 
program and, ac 


Lowell, 


agement from every other branch of the 


electrical industry. 


testing laboratories 


facilitate handling of various tests such 


Separate general 
as heat, endurance, vibration and weath 


ering. Foremost in consideration is the 
testing of luminaires under conditions of 
actual operation, 

The visual evaluation laboratory per 
mits the mounting of luminaires both in 
flush and surface attached installations. 
One wall of this room, equipped with a 
grid of reference lines and angles, simu 
lates street to 


check performance of new street lighting 


in miniature an actual 
refractors by visual appraisal, 

The 
design work, will be 
vision of Kurt Franck, Chief Engineer 
in charge of product development. 


new laboratories, to be used in 


under the super 
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BANQUET and dance at the Midwestern Regional Conference were held in the ballroom of the Hotel Radisson. 


W. Hall, St. Cloud, Minn.; G W 


Midwest Region Members Meet in Minneapolis 


Frederick, Sioux Falls, S. Gordon 
Bonvallet, Deeatur, Th; Seaquist 
Attendance at the twoday (April 30 Wo Was THERE 
and May 1) Midweste fegional Co 
20 A dy rn Regional n \ bulletin system started back in Fel Mankato, Minn. In the circumstances of hee 
‘rence topped 200 e ‘ a 
feren topped 20 While the number ruary, With intermittent reminders and the excellent papers sessions, these men ae 
registered doesn’t always cinch a meet stimulation, apparently paid off in con took back a good report of Society work “eda 


ing’s success (exeept to the conference ference attendanee. Although the Mid 
finance chairman), all other details of the west Region covers the largest territory M. M. J. 
Minneapolis conference, as well, were of any in the U.S. (the wide expence The Midwest Region's contest for My 
outstanding. In view of the happy rea of Canada is the only larger LES. Re Most Interesting Lighting Job was also 
tion of those attending, the following gion) registration was better than 200, a highly organized affair ach of the Hee 
touches could well be recommended for with three Chapters missing, however ten Seetions and Chapters appoimted 
general practice. Publicity apparently spread far, sine local Chairmen to handle the contest, 
of Conference papem, five couples from the Canadian Region working with Erie Hf. Church of Chic ago 

Winnipeg Chapter) came over the bor who served as Regional Chairman, Five 


mimeographed in advance, to each dele 


der to attend. Canadian delegates were Sections participated, three sending win 


gate. 


LL. MacKenzie (Winnipeg’s Chairman), J. ners to the Regional contest, Six impar 


2. Organized dise at enc 
rganized discussion at each technical Sector, K. Wood, J. MeFazean, and A, — tial judges at the regional contest chon 
session. 
(. Bernard. Their wives were five of the lst Prize Harry Koether, Milwaukee 
3. A “convention-seale” ladies’ program 35 out of town ladies at the conferences Section, a store lighting installation, 
headed by an enthusiastic committee. St.. Louis Section and Chieago Section ong Prize Hank Poehling, St. Louis 
4. Inspirational luncheon addresses by tied for the attendance prize, bottles of Section an industrial lighting job 
leading executives, from both business Creme Je Menthe, accepted by Lee Wal 8rd Prize L. J. Reigert, Twin City 
and the Society. Ince and Bill Weibel, Chairman of the Section. a school i 


winnings groups. Seven Local Represen 


5. Papers well in line with the intent of 


, , Unable to present their installations 
tutives from outlying regional territory 
at the Region Contest were Douglas Me 


Regional meetings; tie. not as highly 


were present: J. C. Gehan, Waterloo, 


: lowa; E. F. Evenson, Ashland, Wis 
gram, nor as general in nature as a Se Chapter and Charles Young, lowa See 


technical as a national conference pro Ilvaine, first place winner for Indiana 


tion meeting, and full of meat 
tion. 


6. Serupulous attention to small details 


like raffling off the table flowers to Attendance at Minneapolis 
ladies, after the dance. A really funny 


TECHNICAL PROGKAM 


In addition to the papers program 


gag speaker ut the banquet. Refresh Twin City Seetion 6 listed below, two outstanding addresses 
ments right outside the ballroom. A con St. Louis Section 14 were made at the Midwest Regional by 
ference headquarters suite, for commit Chicago Seetion pe President BE. M. Strong, who spoke on 
tee meetings, contest judges’ delibera Milwaukee Seetion 10) the theme “I.E.S Inspiration, Eduea 
tions and general usefulness. A map and Jowa Section tion and Prof, Strong illus 
list of Minneapolis lighting installations Cornhusker Chapter ” trated his address with slides showing the iS 
in each delegate’s envelope. A chartered Twin Ports Chapter 5 Society's organization and serviee, He 
bus tour, with guides to discuss lighting Non Regional AL also addressed a luncheon meeting held 
details of installations throughout both Ladies during the Conference for 42° incoming 


and outgoing local officers and local rep 


Twin Cities. An attendanee prize for 


Total attendance 250 resentatives, The technical program fea 


Section having largest number present 


7. To name but a few. tured a 


“School Lighting Symposium” 


9A 
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SERIOUS preparation of many of the contestants in the 


Moore and Richard Hammel. 


rate Richard Hiammel, Consulting 


Architect for St Paul Publix Schools, and 
fiordon Moore, Gausman & Moore, Consult 
Thursday Morning, April 30 ne Engineers 
Charman, James Tall Better Lighting Has Improved 
th Qua Eduecatior [or Kufus A 
rman, lows Seetion lutnan Superintendent of Schools, Minne 
‘ spol Minn ened Lae Asst) Supt 
‘ ‘ Buildings and Minneapolt 
\ ' Publie Sel 
ihe mt Friday Noon, May 1 
ul Activities Luncheos  Paist, 
nal View President, Chair in 
Tour fl hting Installation 
Cars Friday Evening, May 1 
“Light and ¢ rin ref A ane 
K the Ane fine ‘ I n ¢ Seethon 
' M ' “ ' Carl T. Bremicker, Master of Coremonies 
Thursday Noon, April 30 The Progress Report given at Minne 
Chairman, Wu \ Weibel polis Was presented loen) member 
Chatrman, Chieage Seetion of that eommitter, Lo John 
\llen S. King Mr. Johnson's show was eXeeption 
\ well done, with stage full of new 
onstration of three in eolor 
Thursday Afternoon, April 30 Highlight of the seeial program was 
tha Wallace the dinner dunce May 1, honoring Presi 
St. baw dent) Strong Sore mal 
hution for nous guests attended this banquet nel wer 
i ‘tt Wa 
very glad th ful. Carl T. Bromicker as 
‘ ree Mua sparked the hieh never 
Cut ssenera lagged Entertainment through dinner, 


Friday Morning, May 1 
Charrma la nel MEL 


Chairman, St. Louis Seetion 


Son lies at) 


Phirts tive of these ‘ere trom out 


Mad te of if the other «details of 


this conference, the success of the ladies’ 


Friday Morning, May 1 


Charman, Everett Sehaefer 


progran is the result of ireful 


With Leone Paist (Mes. ws Chaar 


Chairman, Milwaukee Seetion 


Sieh | tLightin md ite 
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AT THE dinner, guest of honor was I.E.8. President E. M. 


260 members and guests. 


My Most Interesting Lighting Job Contest i+ evidenced Strong, who is pictured here with Mrs. L. B. Paist; L. B. 
by this scale model classroom, built to demonstrate a Paist, Regional V-P; Mrs. D. P. Greene, and D. P. Greene, 
solution to a school lighting problem. Contestant L. J Chairman of the Twin City Section, which was host Section 
Rievert, Twin City Section, is at right. At lef. are Gordon to the Conference. Attendance at the banquet was over 


“ 


signed a “project” and directed com 
pletely her item of the program. The 
ladies who enjoyed this program, and 
the Conference Committee in general, are 
indebted to Mrs. Paist, Mrs. L. J. Rie 
gert, Mrs. A. A. Aronson, Mrs. L. FE 
Johnson, and Mrs Don (rreene These 
hardworking members conducted such 
items as the Brunch at the Interlochen 
Club, seenie tours of the Minneapolis 
trea, Sibley House, a luncheon and style 
show for which the Moderator was Mrs 
Girace Kenney, head stylist at Dayton’s 
nd the wife of an LES. member. On 
Thursday, Mrs. A. L. Weidt entertained 


the group for teu at her hore 


Crepir Dur 


(ireat credit, indeed, is due to the 
planners of the Minneapolis Conference, 


hoe were 


View Chairmen 


Rahe, Chairman, Central Iineis Chapter 

Ww A. Weibel, Chairman, Chicage Section 

| Schwalm, Chairman, Cornhusker Chapter 

WE. Stiers, Chairman, Heart of America See 
tion 

Jenkins, Chairman. Indiana Chapter 

1 tlull, Chairman, leowa Section 

H. Schaefer, Chairman, Milwaukee Section 


M. Wallace Ir Chairman, St. Louis 


PO Spurheck, Chairman, Twin Ports Chap 


Conference Executive Committes 


win ¢ itv Section 


I Kiegert General Chairman 
lL. Johnsen secretary 
J. Kvalster Treasurer 

Hf. Branham Papers 
\. H. Kessler Attendance and Pablicity 
L.. Hamiltor House 
KD Coons Reception and Transportation 
EF. Steele Hotel and Registration 
\ Aronson Entertainment 
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for one of its sessions, and papers a 
iM Nort was followed ft Greene, Chairman, Twin City Section 
4 Mates Mower ¢ 
the <n | beers ter 
— 


Maryland Section 


Baltimore, Maryland, noted for its 
Southern graciousness, injeeted a consid 
erable share of this characteristic into 
the regional conference held there May 
14 and 15. Balmy May weather and a 
fine program were added dividends. 

The conference was under the general 
direction of Paul H. Hildebrand, Re 
gional VP and was condueted by Ed 
mund S. Barrington as Chairman, and 
Mason ('. Albrittain as Honorary Chair 
man. In addition to the 106 delegates 
registered, the conference was also host 
to the Council Exeeutive Committees, 
headed by President E. M. Strong, 
which held its May meeting there just 


prior to the conference ope ning. 


TROHNICAL PROGKAM 

An exceptionally interesting group of 
papers were presented during the two 
days of technical sessions, including out 
standing addresses by C. PL Crane, Pres 
ident of Consolidated Gas Eleetrie Light 
and Power Company of Baltimore, 1.E.S. 
President Strong, and Dr, Israel Dvorine, 


ophthalmologist. The program in detail 


Wits 
Thursday, May 14, 1953 
Morning Session 
Chairman, © J. Estabrook 
Capital Section 
Contermnee called te order by Honorary Chat 


Albrittain Consolidated 
& Power Co. of Balti 


man Mr M ‘ 


tras 


more 

Weleome Address ty ¢ I’) Crane President 
Consolidated Gas Electr light & Po 
to. of 

What Has Happened te Lamps and Ballast» 
bv kW Townsend. Westinghouse Plectriv 
Coy Bloomtield Nod 

Luncheon Founder's Room, Lord Baltumers 

Hotel resident Ndddress | Vref 

Stroneg 


Afternoon Session 
Chairman, G. HW. Maize 
Pittsburgh Seetion 


Forum om Visibality 

Aids for Better Seeing by DD Israel 
saltimore 

Visibility ef Task, by James Gen 
eral Ca. Qlevelamd, 

Studies in Phosielogical Cost of Seeing 
Willard Allphin, Sylvania Ele trove Products 
Ine Salen Mas 

Discussion by Paul Uildebrand, Regional 


\ P esident 


Thursday Evening 
Chanvman, Barrington 


Maryland Section 


Ranqu:t and Entertainment Caswe 
Lord Baltimore Hotel 


Principal Address Mr John RK 
President, Kiwanis 


May 15, 19538 


Morning Session 


Friday, 


T. W Lauer 
Philadelphia Seetion 


My Most Interesting Lighting Jo resenta 
i 


ton Five speakers one from ea 


1993 


East Central Regional Conference 


Afternoon Session 
Chairman, W. Halteman 
Eastern Pennsylvania Seetion 


Kelationship of Urightness and Lilumination 
Levels for Luminous Ceilings, by Robert I 
Burnham, Fo Wahketield Brass Co, Ver 


milion, 


and Lighting Evie Church 
Benjamin Fleetri Mfe Des Plaines 
i 

Presentation of Awards for My Most Inter 

esting Lighting Jol contest by Paul U 


Hildebrand, Regional Viee President 


m. m ta 

My Most) Interesting Lighting Job 
contest started in’ the East Central Re 
gion. By long experience they well know 
how to conduct this aetivity for its best 
effectiveness. Their contest this year had 
five outstanding entries, presented under 
the session chairman, TL W. Lauer, 
Judges decisions went to 
First) Prize Spears, Pittsburgh 

Section, for ao stere lighting mstalla 

thom. 

Second: Jerome Trout, Maryland See 
tion Heeht’s store 

Third: W.ON. Harrison and W. Tay 
lor, Philadeiphia Seetion 

Runners up Russell Stewart, Kast 
ern Penusyivania Seetion and Terbert 

( Smith, Capital Seetion (the latter 

by default 

Mr. Spears, Pittsburgh's representa 


tive, will represent the Region at) the 


LADIES’ Program included a tour of 
early American homes, a sight-seeing 
boat trip and two special luncheons. 


contest finals being conducted by the 
Lighting Serviee Forum at the National 
Pechnical Conferenee in’ New York next 


Septe 
EN MENT 


The Kast Central Region staged 
really niee banquet and lames \ look at 
the progrim shows “principal speaker 
ROT. Tedeman.” whieh sounds rou 
tine but was far from that. Mer. Tlede 
mon oa skilful professional whose “ad 


dress” oeNtremely funny cod high 


SOME of the principal speakers on the technical program of the East Central 
Regional Conference were James M. Ketch, of General Electric; Willard Allphin, 
Sylvania; Dr. Israel Dvorine, Baltimore Ophthalmologist; and Paul Hildebrand, 


Pennsylvania Power and Light Co. and Vice President of the East Central Region. 
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HIGHLIGHT of the luncheon at the East Central Regional 
Address, 
M. Strong, shown here with others at 
This luncheon was held in the Founder's 
Room at the Lord Baltimore Hotel on the first day of the 
President and Mrs. Strong were the guests of 
honor at the banquet, which was held that evening, when 
they were presented with gifts from the Region. 


Conference was the President's 
L.E.8. President E 


the head table 


conference. 


y entertaining act. In spite of the laugh 


it took about 15 minutes to eateh on 


that all this ! 


was intentional 
Mrs 


honor at 


l’resident and Strong, who were 


guests of dinner, were pre 


“ented with umbrellas, products of a 


famous Baltimore industry, as a gift 


from the Re wien 


\n enjoyable ladies’ program was also 


part of the entertainment, Visiting ladies 
participated in a get together at Hamp 


ton House: a tour of early American 
sight 
Balti 


lochs 


baltimore region: 


Port of 


homes in the 
seeing boat trip of the 
more; and a special luncheon at 
child Kohn 

For delegates staying over Saturday, 
attend the 
run the day 


arrangements were made to 


Pimlico races which were 


after the Conference. 


presented by 


Crenit Due 


As with most wellrun conferences, 


credit is due a great many hard-working 


local members. Special credit, however, 


should go to the following committee 


chairman, and congratulations as well: 


Hildebrand... Regional Vice President 
Honorary Chairman 


Paul H 
Mason Albrittarr 
Edmund Harringtor General Chai man 
W. Halteman ti. W. Maize 
Lauer ©. G. Estabrook 
M. White, Co hairman 
« Newbraugh, Co 
Fred Walter, Secretary 


Publicity Cc. J. Berry 
Lee Mov-gan 

Robert L. MeCalley 
John Hoffmann, III 
Harmon Bronner 

©. E. Sparrow, Jr 
John M. Asher 
Robert H. Stott 
John Bibby 
Mason Wood 


l’rogram 
Finance 
Papers 
Hotel ‘ 
Registration 

Ladies’ l’rogram 
Entertainment 
Arrangements 
Pimlico r 


New York Section 
Conducts Architectural Contest 

At the final meeting for the New York 
May 2&8, 
winners of the contest conducted by the 


Seetion awards were made to 


Section for architectural students of 
Columbia University and Pratt Institute 
Cheeks and prizes were presented to 
First Prize for Pratt 
IvAmelio, $25.00, 
First 


Institute Joseph 


Prize for Columbia Leon Haft, 
Richard Moger, $10 
Second for Columbia Irving Wiener 
Each received an LES 
Lighting Handbook and a Student Mem 
bership in LES 
by Marshall Waterman, 
man, following presentations of the win 


Second for Pratt 


winner also 


Prizes were awarded 


Section Chait 
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Richard Kelly 
judges in the 


ning designs by judges 
and Alex Sitkin. Other 
contest were R. P. D. Clarkson, and Al 
fred E. Poor, architects. 

Design problem assigned to the stu 
dents was the redesign and relighting of 
a space which was being converted from 
a supermarket to a suburban library. 

New York Section member L. R. An 
derson Eleetrie lectured at 
each sehool, prior to the contest, on illu 


interesting by product of 
both 


such leetures to arehi 


mination An 
the project, Was requests, from 
schools, for more 
tectural students 

The award presentation, held at a din 
ner meeting at the Old Brew House, New 
York, fol 
New York 


United Nations 


lowed an inspection tour by 20 


Section members of the 


Building 
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CONTEST for My Most Interesting Lighting Job, which 
initiated in the East Central Region, had enthusiastic par- 
ticipation. Here are shown, runner-up Russell H. Stewart, 
Eastern Pennsylvania Section; W. A. Taylor and W. N. 
Harrison, Philadelphia Section, whose joint entry won third 
place; and L. E. Spears, Pittsburgh Section, whose first 
place winner will represent the Region at the National 
Conference this September. 


Southern Regional Conference 


A full Southern 


Regional Conference, LE.S., will 


report on the 


be earried in the August issue of 


ILLUMINATING ENGINEERING. 


Industrial Lighting Standard 
Becomes Government Document 


The new American Standard Practice 
for Industrial Lighting, published by the 
1.E.S., 
States Department of Labor, Bureau of 
Labor Standards for use in their train 
ing programs. In a letter to Walter 
Sturrock, LELS., who 
acted as liaison with the Labor Depart 
ment in William 
l.. Connolly, Director of the Bureau of 


has been adopted by the United 


Past -President of 
making arrangements, 


Labor Standards, says in part: 


“You be interested in knowing 


that we use 


may 
this standard as the 
basis for one of our training courses 
reaches not only 


labor de 


in safety, which 
representatives from State 
partments but alse a considerable 
number from the ranks of both man 
agement and labor. Each student is 
provided with a copy of these recom 
mended practices, and through this 
several hundred 


medium we reach 


key people each year who might 


unfamiliar with your 


otherwise be 
exeellent publication.” 


Under the special arrangements made 
between the Society and the Labor De 
partment, 10,000 copies of this standard 
were supplied for their use. 
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Syracuse Host to Successful 
Great 


Very close inter Section cooperation 
was a conspicuous ingredient in the suc 
cess of the Great Lakes Regional Con 
ference, May 25 and 26. Site was the 
Syracuse Hotel, Syracuse, N. Y., with the 
Central New York Section chief host. 
Registered attendance was 270. 

Actually the meeting started Sunday 
evening at eight, with a Regional Board 
Meeting of considerable importance to 
local operation. Discussion, from the 25 
incoming and retiring Section and Chap 
ter officers and local representatives pres 
ent continued with enthusiasm for some 
3% hours. Among other matters dis 
cussed was the location of next year’s 
regional conference. Suecessful candidate 
for that meeting was the Michigan See- 
tion, who will be host in 1954 at the 
Sheraton Cadillae Hotel, Detroit. With 
the National Conference seheduled for 
Cleveland in 1955, there will be no re 
gional that year, but Toledo is bidding 
hard for 1956. The importance of I.E.S. 
Regional Conferences seems to be pointed 
up in the keen competition evidenced 
everywhere for the conference location, 
hard work notwithstanding. 

Hard work made the Syracuse meeting 
seem effortless. A list of some of the 
people responsible for this well organized 
affair is given at the end of this report; 
some of the successful techniques are as 
follows: 


Goop IDEAS 


1. Booklet-type programs with 16 blank 
pages for notes. 

2. A pocket size folder containing every 
thing pertaining to the meeting —tickets, 
program, local map ete. 

3. A fully organized ladies’ program, 


printed separately in attractive format 


Great Lakes Regional 
Attendance 


LE.S. 
Members 
Central New York Section 46 
Rochester Section 28 
Michigan Section 23 
Cleveland Section 2 


Western New York Section s 
Northwestern Ohio Chapter 4 
Ohio Valley Seetion 2 
Western Michigan Chapter 1 
Outside Region Members 24 
Non Members Registered 40 

7 


sadies 


Total 270 


Lakes Regional Conference 


4. Session Chairman in charge of each 
session, controlling timing and discus 
sion, which was lined up in advance. 

5. Lighting and decorations were a ma 
jor project, and were designed and 
executed by an experienced committee 
man (W. A. Lampenin). 

6. Intra Region unity was emphasized, 
not only in the display of Section and 
Chapter names in decorations and else 
where, but in active participation of 
local representatives as well as Section 
and Chapter Chairmen. 

7. Smooth registration by attractive 
feminine personnel (Marylin Forster of 
Niagara Mohawk; Miss A. C. Rose of 
Crouse Hinds 


M. M.1.L. J. 

A major, and popular, feature of near 
ly all regional meetings this year was the 
contest for ‘‘My Most Interesting Light 
ing Job.’’ In the Great Lakes Region it 
was apparently a major project locally 
for all concerned, prior to the regional, 
since very particular preparation was evi 
dent for all entries. Seven entries were 
Western 
Michigan’s representative, Ralph Smith, 


scheduled, but unfortunately 
Graybar Electric Company, Flint, Michi 
gan, was unable to attend. The big new 
job which prevented his attendance may 


have resulted from his suecessful local 


participation? The six Sections and 
Chapters represented were: 

First Prize: Nick Stuffer, Cleveland See 
tion, who skilfully described unique light 
ing solutions for an exccutive’s office. 
Second Prize: 


Northwestern Ohio Chapter, who solved 


Raymond Metzger, Jr., 


a problem for a football field. 
Third Prize: 
Section, a church lighting job of great 


Alfred Sangster, Michigan 


merit, 

Runners up were R. H. Goodman, Cen 
tral New York Section with a lighted 
swimming pool; Earl Miller, Rochester 
Section, un airport administration build 
ing; and Ohio Valley Seetion, a fluores 
cent street lighting job. 

Cleveland Section will represent the 
National Technical Con 


ference eontest, with Mr. Stufter’s entry 


Region at the 


TECHNICAL PROGRAM 


Technical sessions at the Great Lakes 
Regional were carefully timed, disenssion 
well organized. The program presented 
was: 

Monday Morning -- May 25 
Chairman, W. Rowten 
Cleveland Section 
Weleome Address, General Chairman A 

Ht. Clarke. 

Greetings, Regional Viee President L. © 

Twichell 
Address, National President E. M. Strong 


“Practical Ballasting af Fluorescent Lamps 
by KR. Bradey, Day Brite Lighting, Ine 


“GREAT LAKES: REGION 


DECORATIONS on the backdrop behind the head table are huge lamps with the 
names of the Sections and Chapters comprising the Region. In the center is the 
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emblem of the Central New York Section, host Section to the Conference. 
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Highlight of it was, of course, the dance. 
President and Mrs. Strong were guests 
of honor and reecived during the brief 
banquet speeches, a beautiful Steuben 
vase and candlestick presented on behalf 
if the Great Lakes Region by VP L. ¢ 
Cwiehell Mr. Twichell himself was pre 
sented with a silver pitcher as a token of 
ippreciation from the Region 

As with other features of the mecting, 
the ladies’ program was very well 
planned indeed. In addition to the ban 
quet and danee, they participated in a 
planned tour of the Onandaga Pottery 
Plant: Corinthian Club luncheon and 
ard party; sty show and luncheon at 
the Persian Terrnes Syracuse Totel 


md os number of informal items 


ONE HIGHLIGHT of the technical program was a demonstration by Dr. W. W. 


Shaver of Corning Glass Works, “New Advances in Technical Glass.” Crepir Dur 


Central New York Section as a whol 
deserves eredit for this first Syracuse 
—we regional meeting. In particular, the fol 

lowing members directed details 


Luncheon Session Conference Committers 


Mond After M Presentation of Regional Awards for the Honorary Chairman Twichell 

‘*My Most Interesting Lighting In Chairman A. H. Clark 

Charman, J. A. De Winter Progran J. W. Bigley 
lation Contes ce Pres : 

Western Michigan Chapter stallation ntest View President Finance L.. Peckham 


A Closer: Look st Rngineer 
hy Kae, The Holephane Compan 
“My Most Interestir Lighting Installatoor Fuesday Afternoon Mav 26 
Content Moderator KE. Vincent Transportation Haney 

Chairman, Lyon, Miehigan Seetion Decorations and Lighting Lampinen 
Monday Evening May 2 cuas Leader, Doner, Hotel Britt 


tieneral Cottrel 


Twichell h.ntertainment Lawrence 
ly Publicity and Attendance T. S&S Harmon 


Registration and Reception fioodman 


ticneval Chairman, A. Clarks Ohio Chapter 


President Street ected by the New A \ Ladies’ Committes 


g 
Dinner Standards Karns given by Chas 


t t \ Rex, West ond Mfg. Co Kegistration Chairman Mrs. T Harmon 
ntertaimmen llow toe Pheteg igh Installations,’ Transportation Chairman Mre. Haney 


4 Half Hour Program by Syracuse by T. Know! ‘ eetrice Co Pottery Tour Chairman Mrs. J. J. Hughes 
Post 41. National Champions Lighting Progress Keport by T. C. Sargent Luncheon Bridge Chairman. Mrs Clarke 


Sylvania ectric Products Im Luncheon Style Show 
Morning May v6 Co Chairmen Mrs. Biglhey 
ENTERTAINMENT Mrs J. Byrne 

Chairman, Ro AL Sebulte 
Ohio Valles Seetion Phe President's Reeeption and dane« 

Discussion Leader, We A Monday evening was the maim respite REGIONAL V-P Les Twichell holds 
Western New York Seetion from business for conference delegates, aloft the silver pitcher presented to 
Hrightness Iluminatior for Lomi but the 73 ladies attending had an exeep him by the Region. President Strong 

Ceilings y KR. Barnhear The \ 

re ‘ oF Be... ' tionally fine program of entertainment was the recipient of some lovely 
Steuben glassware. 


ENTERTAINMENT at the banquet included a half-hour program by the Ameri 
can Legion Chorus of Syracuse Post 41, national champions 
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V rm te Maintenances Ceiling (lens? 
Jian hear her (hat rid store lLaghtir Turn Senses inte 
Rochester by K. ¢ baton 
Ne Techa tule Ih 
vation,” by Dy. W. W. Shaver, Corning 
ut 
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Extension Meetings Held 1.E.S. Research Fund and University of Michigan 
By New England Section Co-Sponsor Conference on Light and Vision 


“A review of everything important to 


the art and science of illumination in all A Conference on Light and Vision sity of Michigan by Dr. Blackwell, the 


fields of lighting during the past vear” sponsored by the University of Michigan visual factors in the pereeption of light 


is the summing up of an extension meet und the LES. Researeh Fund, was held and eolor by Dr. Tlarry Helson, Profes 


ing of the New England Seetion in Wor June S and & Aon Arbor, Michigan sor of Psychology at the University of 
cester, Mass., May 7. The meeting, held Attendants ine 


at the Worcester Polytechnic Institute, of industry, color specialists, 


ded 62 representatives lexas: Vision researeh at the Institute 
oplthalme wv Applied Experimental Psychology, by 
featured Ted Sargent and his Progress ogists, professors, and medien! doctors Dr. Leonard ©. Mead, Researeh Coordi 


Report Attendance at this meeting was he Conferenes requainted partie nator at Tufts College, re evaluation of 


125. and at a previous one in Providence, vants with the light ond vision researeh the seattering theory of disability glare, 
} | 


Rhode Island reached 200, These meet rogram of the Vision Researeh Labora ind the relation of fluctuations in pupal 
prog puy 


ings were arranged by R. G. Slauer, E> tory of the University of Michigan. This diameter to visunl comfort by Dr Glenn 
tension Meeting Chairman of the New laboratory, under the direction of Dr. Tl \. Fry, Director of the Sehool of Sp 


England Seetion Richard Blackwe is affiliated within the tometry at Ohio State University; and 
University with the Departments of D'ss n illustrated talk on eolor by Ralph M 


and Ophthalmology, the Institut. Evans, Seeretary of the Inter Soctety 


cholog 
San Jose Chapter's Gavel of Industrial Health, and the Engineer Color Couneil 

Made of Historic Wood ing Research Tnstitute The group was also addressed at lunel 
Phe second phase of the Conferences cons and dinners by Dr. Marvin LL. Nie 
Phe gavel presented to the San Jose presented oa symposium oof light and huss, Viee President and Dean of FPaeul 
Chapter by the “next youngest” I.E. vision researeh whieh included discussion ties of the University of Michigan; Dr 
chapter, Eastern New York, brings the various research projects now be A. ©. Furstenberg, Dean of the Medical 
bit of Revolutionary War history ont ing carried on under the auspices of the School at the University of Michigan; 
to the far west. The gavel is maid 1.E.S. Research Fund Dr. O. T. Mallery, Jr.. Director of the 
from a piece of a rafter taken from the Each speaker presented his subject in’ Institute of Tndustrial Tealth at) the 
Headquarters House in Newburgh, New simplified form, readily applicable te University of Michigan, and Professor 
York, occupied by General George everyday work. The benefits to workers M. Strong, President of the Thaminat 

Washington from April 1782 to August in industry were brought out ineluding ing Engineering Society 
1783. Donated by authority of the improved performance due to determina Guesta were conducted on a tour te 
Board of Trustees of Washington's tion of quantity and quality of ilhiamina points of interest on the University of 
Headquarters, the wood used in’ fash tion for particular tasks, decreased ef Michigan campus including the Daylight 
ioning the gavel was from a rafter re fort, greater use of skill Ceompensation ing Laboratory, direeted by Dr R.A 
moved from the roof during repairs for age through ilumination), and means Bosd, and the model room research being 
made in 1852, for determination of acceptable colors carried on by Professor Hempstead 8 
for the working environment. Glare is Bull in the THumination Laborators 
‘ found to be uneomfortable because of In addition to the symposium, the 
Annual Spring Conference causing the pupils of the eyes to close Pechnien! Advisory Committee on Light 
Held by Milwaukee Section down nd Vision and the Research Executive 


The program included leetures on the Committee of the Researeh Fund 
The usual snecessful Annual Spring 
objectives and results of the light) and met to review progress of all res areh 


Conference (fifth, this venus of the Mil > 
vision researeh program of the Univer projects and to consider new proposals 


wiukee Section, LESS, was held May 
it the Milwaukee Elks Club, with [1 
Iiling as Chairman of the Conferences 


Committee. The program, which got 


start at 


Ke wistration 


Light Seurces th 


Avery, Greneral 

Milwaukee, Wi 

Ballast Stery 

New Lead Lag 

Weeks Westingl 

cago, 

New Series ned 
Rowe, General 

Transformer and 

Indiana 
sukee’s Bi 


thon 


vualified Contracting 


Kudy Knoerr, Kore 


Camera Action Profes 
Northwestern University 


THE 152 ATTENDING the Milwaukee Section Annual Spring Conference listen 
Registration at the all day conference to guest speaker, D. P. Caverly, who spoke on modern methods in planning 
152. lighting coordinated with construction design. 
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Lighting in Business Has Gone Bie League { i 
. Fed ‘ 
a 
Lights or Theodore 


FIRST PRIZE certificate in 


presented to Jack Scaparro 


Student Competition Prizes Awarded 
By N. Y. Residence Lighting Forum 


The New 


Forum of the 


York 
LES 


Residenes 


eoneluded its suc 


Lighting 


eessful year’s program June 10 with a 


ten meeting at whieh the awards were 


made in the annual lighting design com 
open to all 
high 


complete plans 


petition The 
New York 
students, was to 


for the 


competition 


(itv voentional shoal 


prepare 
typical 


artificial lighting of a 


one floor apartment in a converted brown 
occupied 


ind 


stone house, representative 


family with stated eceupa 


thesen on the basis 


they 


tions, Winners were 


of the 


the lighting problems involved, with pri 


with which solved 


success 


comfort 
tech 


mary emphasis on practienlity, 


und aesthetic merit, as well as the 


nieal rendering of the presentation 


Awards 


from the 


were pres nied to 13) bev 
1% voeational high schools par 


Miss Ruchholtz 


Chairman, and Thomas Smith 


ticipating, by 
Forum 


Kelly, one of the judges. Winners were: 

Piret Jack Scaparro, Jr 
and Claude Machine and Metal 
Trades Technical and Hligh 
School 

Third Prize John Palmer and Robert Pear 
on, Williamsburgh Vocational High School; 
Alfred ©. Costanzo and KR. UH. Bauer, Samuel 
‘iompers Vocational and High 
School: William Bianchi and Carl Jurgens 
Jr Machine and Metal Trades Technical 
Vocational High School 
feta Fast New YVork Veéecational 


School 


und Second Prizes 
Steblai 


ational 


Fugene 


Vito Anthony Grille and 
Machine and Metal 
Vocational High 
Fast New York 


and Joseph Uliane 


Honorable Mention 
Richard Garrabrant, 
Trades Technical and 
School Peter Selafani 
Vocational High School 
Williameburgh Vocational High School 


Held at the Cooper Union Museum, the 
meeting was honored by the presence of 
Dr. Edwin 8S. Burdell, 
Cooper Union and Dr. F. 
director of the 
important loeal 
Dr. Frederick Pertsch, 


President of 
Maurice Bloch 
museum, as well as such 
administrators as 
Associate Su 


achool 
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the Lighting Design Com 
petition of the New York Residence Lighting Forum is 
by Forum Chairman Edith 
Buchholtz as distinguished guests look on 


schools won 


New 


Dorothy 


York 
Thornton, 
for the 
Winners 


permtendent oft the City 


Mrs 


Industrial 


Schools, ond 
Supervisor of Design 


vocational high schools. were 
congratulated by George Taylor, VP of 
the LES Northeastern Miss 
Lillian Eddy, specialist, 


eritique of the 


Region. 
home lighting 


gave winning entries, 
(‘o Chairmen of 


Miss 


which were on display 


the competition eommittee were 
Horn and Mr. Thomas Smith 
Miss Eddy, Mr. Kelly, and Mr 


klectrivcal Construction 


(aroline 
Kelly 
Berlon ¢ 


and Va nlenanee 


cooper, of 


served as judges 


ABOUT PEOPLE 


R. M. Johannesen, 
Johannessen Eleetrie Co 
N. has eleeted president of the 
National Asso Klectrieal Dis 
tributors, succeeding George F. Hessler, 
Eleetrie Co., 


president of 


(ireensbore, 
ition of 
ice president of Graybar 
New York City Mr. 


been an DES, 


vetive the 


Johannesen has 
member 1946 and 
affairs of the Carolinas 
Section. Other N.A.E.D. officers elected 
it their 45th Annual Convention are: 
L. E. Barrett, president of Barrett Elee 
as vice-president and 


since 


trie Supply 
chairman of the apparatus and supply 
Herbert Schiele, Artophone 
Corp., as vice-president and chairman 
of the appliance division; T. B. Schmid, 


Eleetrie Supply Co., as mem- 


(o., 


division; 


Creseent 
from the divi 
Board of and 
P. O. West, Poubleday-Hill Eleetrie 
member-at-large from the ap 
division to the 


ber at-large appliance 


sion to the Governors; 


Co., us 


paratus and supply 


Roard of Governors, 


Walter H. Sammis, president of Ohio 
Edison Co. has been elected president 
of the Edison Electric Institute 
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THIRTEEN students from the New York City vocational 
certificates 
Over 1000 students from the 19 schools participating en 
tered the competition, which is held annually by the Forum. 


and prizes in the competition. 


of the Re 
Committee, the 


On the recommendation 
gional Nominating 
took 
1) meeting to appoint Clarence Peder- 
son, of the Chieago Section, to fill the 
of L. B. Paist as Re 
Midwest 


Couneil action at its June 


nnexpired term 


View President of the 


rienal 


ern Region 


The Engineering Institute of Canada 
has announced the election of the fol 
lowing officers, inducted into office, May 
R. L. Dobbin, 
Viee-Presidents: IL M. 
Fraser, Sask.; G@. Hen- 
derson, Sarnin, Ont.; I. BR. Tait, Mon 
treal, Que. In addition, 31 
Institute’s 20 


office, 


«President 
borough, Ont.; 


Saskatoon, 


Councillors 


from the branches were 


installed in 


John D. O'Brien, director of sales and 
Jefferson Eleetrie Co. 
eleeted 


Si les by 


advertising of 


sinee 1950, was vice-president 


in charge of the company’s 


hoard of directors, June 1. 


David Crenshaw, formerly chief engi 
Electric Manu- 
facturing Co., has joined the staff of 
Supreme Lighting, Los Angeles, Calif., 
is design director. His duties will in- 
clude advertising and publie relations 


neer of Columbia and 


as well as luminaire design and engi- 


neering. 


Roger Delander, District 
Manager, Southern Pacifie Division of 
Sylvania Electric Products, Ine., has 
been promoted to Division Manager of 
the company’s Pacific Northwest Divi- 
sion in Seattle. Charles Connely, for- 
merly with Graham Reynolds Electric 
a position with Syl- 


Assistant 


(o., has accepted 
vania in the Los Angeles Sales office. 


Philadelphia Electrieal and Mfg. Co. 
has announced two recent promotions 
in their company: Leon Brown has been 
named Chief Project Engineer and 
Harry L. Weid has heen appointed Pas 
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tory Mr. Weid succeeds L. 
B. Hornberger, who has been promoted 
to the Sales Department and placed in 


Manager. 


harge of the street lighting division. 
Jefferson Electric Co., Bellwood, Til, 
innounces an expansion of its sales 


livision and the appointment of Fred- 
erick A. Delaney, former head of ad 
merchandising, a8 
Mr. De 
laney as advertising manager is Joseph 
J. Archibald, had 


merchandising manager. Merchandising 


vertising and sales 


service manager. Succeeding 


who been assistant 


and sales promotion will be adminis 


tered by John E. Lee. 


H. L. Spear wil! represent the [lumi 
nating Division of the Miller Company, 
Meriden, Conn., in the Oklahoma City, 
Tulsa Dallas with his 


and territory, 


headquarters in Oklahoma City. 


OBITUARIES 


Henry B. Dates 


Henry B. Dates, Member Emeritus 
ind Past President of the Illuminating 
May 17 at 
his home in Grosse Pointe, Michigan, at 
the age of S4. Dates, 


Engineering Society, died 


Professor who 


had been with the Case School of Ap- 
plied Beience (now Case Institute of 
Teehnology) from 1005 to his retire 


1939, had « long and notable 
record as an edueator in the electrical 


His field of special 


ment mm 


engineering field. 
zation was illuminating engineering and 
he had an outstanding record of service 
to the Society since its early days. 

First joining the Society in 1907, Pro 
fessor Dates served as Director, as Vice 
President and in 1937-1938 as President, 
is well as member or chairman of many 
committees, 

Of his contributions to the 
advancement of illuminating engineering, 
the development of the LES. “Student 
Industrial 


numerous 


Lamp,” by the Committee on 


ind Sehool Lighting under his chairman 


1953 


JULY 


ship, is perhaps the most outstanding, as 
1.E.S. 


Also under his chairman 


well as the certification of ap 
proved lamps. 
ship, this Committee initiated researches 
in industrial lighting, resulting in ree 
ommended lighting practices for certain 
important industries. 

LE.S. activities, 
Fellow of the 
Electrical 


neers, member of the Illuminating Engi 


In addition to his 
Dates 


Institute of 


Professor wis 


American 
neering Society of Great Britain, the So 
ciety for the Promotion of Engineering 
Education and of the United States Na 
International 


tional Committee of the 


Commission on Illumination, and several 


technical associations of Cleveland 


Philip Peeples, member of the Societys 
since 1931, died recently at the age of 
52. An active force for the advancement 
of illumination in the Atlanta, Georgia 
area, Mr. Peeples had been a Loeal Rep 


resentative of the Society and the first 


At a meeting of the LE.S. Council held 
June 10, 1953, the report of the Commit 
tee of Tellers was presented, giving the 
results of the recent election of officers 
for the coming year, beginning October 
1, 1953. 


to the offices indicated: 


The following have been cleeted 


OFFICERS 


Philadelphia 
Vhila 


President—- A. Manwaring, 
Ele trical & Mfg. Co., 1225 N. Sist St. 
lelphia 21, Pa 

Vice President 


Company 


Robert F. Hartenstein, Ohio 
Akron &, Ohio 

dieneral Secretary — Marshall N. Waterman 
Westinghouse Electric Corp., Bloomfield, N. J 

Directora (Until 1956) ‘ ‘ Shotwell 
Philadelphia Electric Company, 1000 Chestnut 
st Philadelphia, Va. and W A. Stannard 
Consumers Power Co, 212 W. Michigan Ave 
jackson, Mich 

Regional Vice Canadian Ke 
gion, M. B. Hastings Davenport Kd 
Toronto, Ont East Central Region 


Presidenta 
1570 


J. Berry, Consolidated Gas Electric Light & 
Power Co taltimore, Md Inter Mountain 
Region, G. B. Buck Il, General Eleetrie Co 


1565 Wazee St Denver 2, Cok Nouthern 


Region, Glenn BE. Park, General Electric Co 
516 Johnstown Bldg, Charlotte, N. ¢ Nouth 
western Region, Martin J. Myers, Jr Publi 
Service of Oklahoma, P.O. Box 201.) Tulsa 


Okla 
BRITISH COLUMBIA 


Chairman—R. W. Racine, British Columbia 
Electric Railway Co. Ltd., 570 Dunsmuir St 
Vancouver, B. ¢ Secretary Treasurer 
Smith, Amalgamated Electric Corp., Ltd 151 


W. Und Ave Vancouver, B. ¢ Keard of 


Wanagers H. J. Ashbee. J. Gilbrent! 
M MacKenzie, A. 


Simpson 


CAPITAT SEOTION 


T7204 Harwick 
Necretary Trea 
Kosemont 


Chairman—C. R. Engle, 
Kad Washington 16 I» ¢ 


Benjamin Goodman, 2039 


- 

Ave W Washington, C Roard of 
L. Rage, C. Smith 


(AKOLINAS BSEOTION 


Wilkinson, Ph Box 
Secretary Treasurer 


Chairman fieorge 
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president of the Atlanta Lighting Club, 
before the 


formation of the Georgia See 


tion, which he did much of 


the preliminary planning. Mr, Peeples 


the Commercial, Indus 


was Manager of 
trial and Street Lighting Sales Division 
of the Georgia Power Company 


M. C. Wilt, president of Curtis Light 
ing, died 
11, at the age of 52. Well known as an 


Ine., Chicago, suddenly June 
executive the 
Wilt had been 


since 


lighting industry, Mr 
au member of the Society 
Prior to his appointment as 
president of Curtis Lighting, he had been 
Resident Engineer for the company and 
View President Man 
wer of Curtis Lighting of Canada, Ltd., 


later and General 
Executive Viee President of the 
Mr. Wilt began 


with 


then 
United States company. 
his career in the lighting industry 
the General Eleetrie Company Cleve 
land. 


Benjamin ¢ Swain, 1945 Plaza Court, 
Charlotte, N_ ¢ Hoard of Manayers A. L 
Ducker, Jr, J. OW Marshall, J. Welch 


Jr. J. M. Witheek 


CENTRAL NEW YORK Sporton 


Chairman Daniel LL. Killigrew, Corning 


(ilass Works, Corning, N. Y Necretary Trea 
MeNulty, Jr, Graybar Elee 
tric Co Northwest, Syracuse 1, 
N Board of Managers Brown, 
W A. Lampinen, Lawrence, I 


Sweetlind, Jr 


Secretary 


Chambers 


Plaines, 


K 
Kleetric Mfg. Co, Des 
Treasurer—KR. J. Diefenthaler 
tric Co., 251 S. La Salle St., 
Board of Managera 4 A 
Church, W. Clarkson, W. A 


( 


Gieneral 
Chicago 4, In 
Hasedow, F i 
Weibel 


CLEVELAND 


Chairman A. Mortenson, Jr, General 
blectric Co. Nela Park, Cleveland 12, Ohio 
Seeretary-—¥. L. Detwiler, The Cleveland Elec 


tric Iuminating Co, 75 Public Square, Cleve 
land 35, Ohio Reard of Managers, 
S Kolb, KR. W. Morri«, Allan 


Waketield 


Schwartz, G P 


CONNEOCTIOUT SECTION 


Kdward Cole 
tric Light Co, 266 Pearl St, 
NSecretaru— \ Senofonte, The American 
Supply 175 Ann St, Hartford 
Roard of Managers Krown 
Kelly, Wo A. Kieherds, A. Van 


Hartford: 
Hartford, Conn 


leetric 
Conn 
dr., H. 8 


thee 
EASTERN PENNSYLVANIA 


Keiffer, Blectrical En 
Manheim, Pa. See 
frochenaur, Db 


Miles H 
sineering & Constraction 
etary lreasures M 


(harman 


Lititz, Pa. Board of Managere Aumen 
leon Bell, W. Kelsey Hf. TD Murphy 
SROTION 
Chairman Chappell, Whitehead 
tric 62 Techwood N.W Atlanta 
(ia Necretarnu lreasurer ‘ Jr 
Continued on page 20A 
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The Westinghouse CD has This Westinghouse quick spin-level 
steel channel and end plates; feature saves time. Merely place level 
plastic sides and bottom are on unit and adjust by rotating the 


polystyrene extrusions, stems to level the fixture. 
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New Westinghouse /ead-/ag ballast is now compara- 
ble to older series ballasts in weight and size—— gives 
ali other inherent features of lead-/ag at no added cost. 


JULY 1953 


by: Hugh S. James 


“Eye comfort problem 
when modernizing 


In modernizing the lighting for this three-story 
grade school in Clairton, Pa., we considered eye 
comfort above all other factors. High illumina- 
tion levels with freedom from high brightness 
and glare was our objective. 

To meet these specifications, we chose fluores- 
cent well-shielded, semi-indirect fixtures— 
suspended two feet from the ceiling—to provide 
freedom from glare. 


Chose Westinghouse CD Luminaires 


The Westinghouse Type CD was most ideal for 
our purpose. It has translucent plastic sides and 
shielding, and emits just enough light to blend 
with the ceiling area. 72% of the light is directed 
up, making the entire ceiling area a low bright- 
ness light source. Initial footcandle readings on 
desk tops was 45. After six months, maintained 
illumination averaged 40 footcandles. 


Duquesne Light Company 
Pittsburgh, Pennsylvania 


you can SURE...1¢ irs 


Westinghouse 


old schoolrooms” 


This plastic CD fixture is light, easy to handle, 
not easily broken and will not bend out of shape. 
Design is simple and well proportioned to room 
areas. It contains the new Westinghouse lead-lag 
ballast, which by test increases lamp life 10%, 
Unlike older series ballasts, the new lead-lag 
operates lamp circuits independently ... which 
means simple relamping maintenance. 

The contracting firm, Milan’s Electric Sales 
and Service, used three men to install 107 of 
these Westinghouse CD fixtures in a single day. 
Careful advance planning, plus simple construc- 
tion and ease of installation made this possible. 

For your next school iighting job, con- 
sult Westinghouse. See or call your nearest 
Westinghouse representative, or write 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pa. Ask fora copy of B-4566, 
The ABC Plan for School Lighting. poasse 
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RESIDENCE LIGHTING Committee met at Corning Glass Center May 4 and 5, 
enjoying a tour of the Glass Center, luncheon and a lecture-demonstration on some 
of the recently-developed types of glass. Left to right, are Art Jaeger of Corning 
Glass Works; Caroline Horn; Mary Dodds; Priscil'a Presbrey; E. W. Halteman; 
Y. L. Ripley; C. L. Crouch; Norman Vacha; Jan 8. Reynolds; Myrtle Fahsbender; 
Committee Chairman Mary Webber; Eve Freyer; Mary Taepke; Stella Fetzer. 


(Continued from page 17A) New ENGLAND Section 

Chairman— Ul. A. Klopot, 116 Newbury St 
Senior F'ucrescent In 70 Spring St. 8. W,, Roston 16, Mass. Secretary—W. K. Lewellvn 
Atlanta 3, Ga. Roard of Managera—-R. 45 Road, Bedford, Mass. Board of 
Law'er, Judd Lough, J. Mitchell, Jr, yanagere--W. B. Elmer. T. Sargent, 
Keott Ernest Tucker, T. 8S. Williams 


oF AMERICA Seorion 


New ORLEANS SecTION 


Chairman— J. Gerdon MeDonald, Graybar 
Electric Co. Ime tea baltimore Kansas Chairman—Uarry T. Bailey, Jr, 210 Nor 


City Mo. Secretary -R. Marvin, Gen land Ave. New Orleans, La. Secretary—Ja ob 


eral Flectri Co... 200 BE. 16th Ave N. M. Genshurger, New Oreans Public Servi e 
City 146. Me. Reeard of Managera—Jav Meara, In 17 Barenne St, New Orleans 9. La 
8. J. Roberts, Frank Taylor, W. Thorsell Reard of Managrre L. Calhoun, C. E 


Corrigan, W. T. Faber, M. L. Hebert. 


lowa 
d Weibel, General Ele 


New YorK Srorion 


trie Co Tiavenpert Bank Bide Daven Chairman I M. Fahey Public Service 
port lowa Necretary Treasurer Melvin Hi Flectric & Gas Co, 80 Park Place. Newark 1 
Galbraith Approved Lighting Service 111 N. J Secretary—tL. Anderson General 
Second St. N. Cedar Rapids, lowa, Roard Klectric Co S70 Lexington Ave New York 
of Managers Anderson, F. Clatter 33, N .Y Keard of Managers Hi. A. Ander 
J. Hall, W. Johneon son, L. Goren, J, Wald, R. L. Zahour 
MARVLAND SEOTION NORTHERN CALIFORNIA S#CTION 
Chairman Lee W. Morgan, Potomac Edison Chairman—F. M. Falge, General Electric 
Nysterm Washington St llagerstewn to, 999 O8th Ave Oakland 3. Ca if. Serre 
Md Secretary Treasurer ! R. Whit iit tory—Uarold A. Wright, 225 Kearny St.. San 
Consolidated Gas Fleetri> Light & Pewer Co Franciseo 8, Calif. Reard of Managera—S. M 
of Baltimere, 1012 Lexington Bldg, Ba'timore Riackemith, C. D. Buchanan, Sol Cohn, W 
Md. Reard of Managers M. Asher, Thunen 
Barrington, C. J. Berry, C. Bronner Onto Vauiey 


Chairman—William V. Misrach, Ri hards 
hleetri Supply Co 827 W. 4th St.. Cinein 


MicniGaN SrerTion 


Chairman John Darks, 1160 Seward nati, Ohio. Seeretary—Edward J. MeGinnis, 
St, Ietroit 2. Mich) Secretery—Flovd FE. Sell Cincinnati Electrical Asse iation. 1107 Union 
Detroit Edieon Co, 1011 First St., Detroit 26, Trust Bide, Cin innati, Ohio. Beard of Man 
Mich. of Managers. 8. Evans, J. W agers —R. J. Breitenstein, Stela M. Fetzer, 
Friewss, Robbins, Ro 8. Rogge, J. J. A. Kristof, V. G. MeClusky 


Schuman 


MILWAUKER SecTion OREGON SECTION 
Chairmon— Ueward W. Grosh, Westinghouse Chaurman—Frank M. Reis. Pacifie Power 
Electric Corp. 538 N. Broadway. Milwaukee & Light Co., 920 8S. W. 6th Po tland 4 
2. Wie Necvetary Treasurer William Lieech, Oregon Secretary —Dudley 1). Moore, 4408 
Fleetric Co, 1125 Sed St, Milwaukee 8. 113th, Pertland 66. Oregen Board of 
Wis, Reerd of Managers R. Bunn, Wil Managere—D. W. Edmundson, G. H. Emory, 
liam Kuhnke, A.B. Rewold, FE. Schaefer W. Jarrett, R. W. Preston 
MONTREAL PUILADELPHIA SECTION 
Chairman—R Owen, Canadian West Chairman—R. M. Hoot, Philadelphia Elec 
inghouse Co. Lid 4102 St. Catherine St. W., trie Co 1000 Chestnut St Philadeiphia 5 
Montreal, Que Secretary KR. Smith, T a Secretary—F. Adair, Westinchouse 
Smith & Axsoviates, 107 Murray St, Mon Electrie Corp 1001 Walnut St.. Philadephia 
treal, Que Reerd of Managers Albini 4 a Reerd of Managers Lees, 
M A. R. L. Dennie, J. G. Hannan Westerman M: Couch, W. H. Rademacher, G 
K. Merritt W. Wagener 
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PITTSEURGH BSPCTION 

Chairman—tarold D. Sil-r, Pittsburgh Re 
flector Co., 404 Oliver Bidg., Pittsburgh 22, 
Secretacy—Frank B. Mahon, lhuquesne 
Light Co., 455 Sixth Ave., Pittsburgh 19, Pa. 
Board of Manayers — James VP Suyden, Jr, 
James A. Hodges, Hugh 8. James, Gordon H. 
Maize 

PuseTr SounD SECTION 

Chairman—RKaymond E. Adam, 2430 9th 
Ave, W Sattl 99, Wash. Secretary—lDon 
A. Pearson, General Ele trie Co 202 Hoge 
Bide Seattle 4, Wash Board of Managers— 
John Berg, Joseph H. Dellart, D 
Gilpin, Bertram T. Heinz, C. A, Scheyer. 


ROCHESTER SECTION 

Chairman— Floyd H. Owen, Rochester Gas 
& Electric Corp 89 East Ave Ko hester 4, 
N y Secretory Arthur K Principe, 223 
Linden St heste N. ¥ Board of 
agers Hi. S. Glick, N. T. Kridel, E. L. Miller 
Hi. G. Nolan, B. A. Thomas 


Rocky MOUNTAIN SECTION 

Chairman \ F Weers, Weers Ele-trical 
Planning Sersive, 1150 Jackson St, Denver 
6, Colo Secretary lreasure: ‘ Wood 
worth, Pub.ie Service Co. of Colorado, 900 
15th St.. Inver 1, Colo. Board of Managers 

L. J. Carlon, E. C. Dunn, 8, Goldmar 
J. V. Walton 


St. Louis Section 
Chairman — George F. Herold, Harry F 
Wilson Consulting Engineer, 4908 Delwar, St. 
Louis 8, Mo Secretary Treasurer Brooks 
Chassaing, 911 Locust St., St Louis 1, Mo 
Board of Managers E. L. Ehret. J. J. 
Rhoades, Edwin C. Ryan, L. M. Wallace, Jr 


SAN JACINTO SECTION 
Chairman—N,. Red, Brite Lighting 
Fixtures, 1602 W. Main, Houston 6, Texas. 
Secretary Treasurer—George A. Veabody, Vea 
bedy Brothers, 866 M & M Bidg.,, Houston 2, 
Texas. Board of Managera — B. L. Cook, H. 
G. Hrivnatz, E. B. Thornton, P. G. Waters. 


SOUTHERN CALIFORNIA SECTION 
Chairman—Donaid W. Prid aux, General 
Ele trie 5450 Wilshi e Bivd., Los Angeles 
5, Calif. Secretary—Roy UH. Kreyser, Vepart- 
mens of Water and Power, Los Anxzeles, Calif. 
Board of Managers—Koy E. Dahlin, Robert 
E. Jones, C. E. Mauk, Merle A. Potter. 


SouTHWESTERN SECTION 
Chairman—W,. T. Kimery, Dallas Power & 
Light Ce.. 1506 Commerce, Dalas 1, Texas. 
Secretary—Jobn B. Deck, Jr, Texas Power & 
Light Co, P. Box 63451, Dailas 2. Tr xas, 
Bourd of Anderson, John E. 
Metzenthin, W. F. Owens, Jr., E. J. Whitlow. 


TENNESSEE VALLEY SkcTION 
Chairmean—dJ L. Simpson 500 Ex- 
chance Bidg.. Nashville 3, Tenn Secretary— 
William Kidley, Nashville Elect.ie Servi e Co., 
605 Chur h, 3, Tenn Heard of 
Managerx—J. L. Booker, H. F. Colins, Jr, 
Joe Fowler, May Love Gale, 5S B. LeCorna. 


Toronto SkcTION 
Chairman —J. Harrison, Holophane Co 
Lid., Queensway at Stephen D ive Teronto 
14, Ont. Secretary—G. E. Davidson, 16 Glen 
Stewart To ento Ont. Board of Man- 
agers—-D. L. Angus, T. Dickson, K. R. Dun- 
phy, B. 1. MeCall, M. K. Strahg. 


Twin Crry SECTION 

Chairman—-\.. Johnson, Northern States 
Power Co 15 8S. Fifth St.. Minneapolis 2, 
Minn Secretary Treasurer—D, R. Schwarz, 
Westinghouse Electric Corp... 727 2nd Ave. N., 
Minneapolis 5, Minn Roard of Managers — 
A. A. Aronson, D. P. Greene, J. F. Williams, 
Otte Willis 


Western New York Section 
Chairmen—Johna F. Buckley, General Elec 
tri Co., 901 Genesee Bidg.. Buffalo 2. N. Y. 
Secretary Treaaurer—Rernard H. Plante. 112 
Hamilton Drive, Snvder 21, N. ¥. Roard of 
Menagere—W. A. Biser, P. E. Bowers, P. A. 
Frey, Neal Jacobus. 


(Telecast continued on page 253A) 
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RESULTS 


in added Patron Appeal 
at low cost 


with POWERSTAT 


Light Dimming Equipment 


— 


in HARTFORD 
at the MARQUES HOUSE CONNECTICUT 
A pleasant, appropriate atmosphere is a must for the enjoyment of good food. And 


light — properly controlled — is one of the most effective means of creating an atmos- 
phere that pleases patrons and keeps them coming back again and again. 

At the attractive Marques House, a single, inexpensive, easily installed POWERSTAT 
Dimmer permits dimming, brightening or blending of light smoothly and without flicker 
to create the desired effect. 

However large, small, simple or complex your lighting problem... there is a 
POWERSTAT Dimmer just right to bring you Big Results at Low Cost. For more complete 
information, use the handy coupon below to send for fully descriptive literature on 
POWERSTAT Light Dimming Equipment. The Superior Electric Company is pleased to 
help you select the POWERSTAT Dimmer most suited to your specific needs. 


me SUPERIOR ELECTRIC co, 


BRISTOL, CONNECTICUT 


eee eee eee 
THE SUPERIOR ELECTRIC COMPANY, 5073 DEMERS AVENUE, BRISTOL, CONNECTICUT 
Please send me descriptive literature on POWERSTAT Light Dimming Equipment. 
NAME 
POSITION 
COMPANY 
CO. ADDRESS 
city ZONE STATE 
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| BASIC 


CHANNELS 


4 
REFLECTOR 


LENGTHS oF 
12 


Lamps 


2 
Lamp 
HOLDERS 


TYPEs 
OF UNiTs 


4 
ACCESSORiEs 


TYPes Or 


/ 


/ 


SYSTEMS 


_ go to any length to fit your lighting requirements! 


/ Yes, ONE fluorescent lighting system for all three 
‘lengths of T12 Slimline Lamps! It’s Benjamin “Magna-Flo” 
... 80 easily adapted to any size area, any type of location found in industry. 
No matter where you want fluorescent light . . . high ceilings or low ceilings, 
assembly lines or drafting rooms, lighting for inspection or mass production 
... Whatever the seeing conditions and requirements of the task, there’s a 
“Magna-Flo” System to fill the need exactly. As shown by the chart 
below “Magna-Flo” is really complete . .. yet so simple to order 

and specify, because just three channel sizes and four basic 
reflectors form the backbone of over 300 different 


fluorescent lighting systems! 
[fe iif Write for Bulletin AD 5705 for complete specification 
f data on Benjamin “Magna-Flo” . . . see how it goes 
to any length to suit your fluorescent lighting needs! 
MAGNA-Fio., A Product of Benjamin Electric Mfg. Co.. Devt. | 


Lighting Equipment ynals for Ind 


é 2 LAMP SPRINGLOX 


/ 


aon | 


CHAIN 


SOM 


vety th 


INOWIDU AL 


elect, 


CABLE 


"Str Dutors 


\ “CLOSED.ENp 
BENJAMIN "Springlox" exclusive “easy-in 
eosy-out” lampholder which reduces maintenance 
% costs and re-lamping time with o patented spring 


design... “Springlox" is standard equipment with all 
“Magna-Flo” units. 


J Lamp SPRINGLOX 


ONTINUOUS UINES 


GLASS COVERS 
(48° only 
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NEW MEMBERS 


At the meeting of the I E.S. Couneil, 
held in New York, N. Y. on June 10, the 


following were elected to membership 


ALABAMA CHAPTERS 


Member 
Hazzard, W 


V. Guy, Birming 


ALAMO CHAPTER 


issociate Member 
William- 4. Graybar Elect 
Antonio, Texa* 


ARIZONA CHAPTER 


issociate Member 
Wissing. J. L., Phoenix Electri 
Ariz 


Phoenix 


CAROLINAS SECTIC 


Member 
Supe LIGHTING DESIGN competition winners in the Southern California I.E.S.-A.LA. 
teint anette architectural student contest are shown here with the sponsoring members of the 
Bagby, G. L., S. L. Bagby Co., Charlotty LE.S. Seated: Roy Dahlin, Chairman of Southern California Section; Foster K. 

NL Sampson, Chairman for the May 6 meeting; William Gruen, Liaison Officer of 
Coins LE.S. and A.L.A.; standing: Donald R. Betzsold, Richard R. Olerich, D. W. 


Raleigh, N .C 
Drazan, F. O. Goldberg, B. P. Urmston, Paul Hanson — winners in that order. 


CHicaue 


{ssociate Member 
Millonzi, A. B, Aagard Ele 
Co, Chicago, 


tric Conmstrauctie 
INDIANA CHAPTER MoNTREAL ShovTion 


Vembhers 


Mitehell, M. F Mitehe Maintenance Co. In K Northern Electrie Co 
Munen Ind Montreal, Que 
Members Membes Merritt, Amalgamated Electric Corp, 
nating Co., Cleveland, Ohio 
Goble, L. W., Jr, Westinghouse Fleetriy 


CLEVELAND 


Member 
Lalonde, J. R.. Canadian Westinghouse Sup 
ply Coa. Ltd Montreal, Que 


dianapolis, Ind 


tor 


Cleveland, Ohie 
Spate 4 Cleveland Mluminating INLAND 


Co., Cleveland, Ohte tesociate Members 
Stimac, W. G., Westinghouse Electric Cory Haspedis, W. Columbia Fleetric & Mfg 
Cleveland, Ohio Co., Spokane, Wash Lxsociate Members 
Lobdell, H. Columbia Blectr & Mfe Carpenter, BE. Hampden Electric Supply 
Spokane Wash Ca Springfield, Mase 
lobin General Electrie Co Lynn, 
Melnnis, J. F., Grand Light & Sap New Mextoo 
New Haven, Conn tasociwte Member 
Haven, Conn Moines, la Reybal, Tony Black & Veuteh, Los Alamo 


EASTERN New Yorn CHAPTERS MAKYVIEAND New 


Member lasociate Member Members 
Jensen, KOM, Wheeler Retle ‘ Kornmann, ROG), Lee Blectric Co. Baltinvore \Iba, Eo M., Joxeph Leininger, New © 
Mass Ma leans, Law 
MieHIGAN Bernheft, Eroest, Jr, General Electric Supply 
to New Orlean lia 
Members uta Mewher rockman, RO OW Moe Light. In New Oh 
Corp, Jacksonville, Fla Motor Division, Flint, Miel Llowd, ¢ K 111) Annunciation Ni * 
Braun, J. A. Morley Ele trie Supy Student Member leans, 
‘ Petersburg, Fla Mohsen, El Sayed A ' t Wiel Nerman, HE, Louisiana Power & Light Co 
Cummings, M. V., Miller Electric Co., Gretna, La 
sonville, Fle Roan, Cirion Ave New Opleat 
johnson, H. S, Kiehard A. Belsham, Orland CHAPTER 
Fla 7 } Student Member 
embers 
Rouge, 


New YouR 


Fle 
Litthe Kock 
Seott, A First National Bank Bldg Mewhbera 


te M Memphis, Tent Forrest, Leonard. Lightolier, Ine New York 
Members 
taesociate Mewhers y 
bake J Westinghouse bie t tory 
bl hrisme Iilaslock & Zander Littl Friedman, Thani “1 N. St.. Kenilwortl 
N 
> Fluor In Rock Ark 
Cus Stout Co. Little Rock Haffner, A. N, 156 KE. St, Brooklyr 
tianta na 
Ark N. ¥ 
» rhouse leetrie fort 
Nave i Westingnoe Marionneaux, ¢ Lightolier Co, New Of 
Chamblee, Ga MILWALKER 
Stanley, G. M.. Westinghouse Electric Cory Sable, L. N.. Mid West Distributing Co. Mi 
Continued on page 


saukee, Wis 


Macon, Ga 
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| SUSTAINING MEMBERS 


Acme Electric Corp 
fuba, N.Y J A. Comstock 


Advance Electrical Supply Co 
W. Madimwon, Chicage, Il lice Butter 
Advance Transformer Company 
W. Catalpa Ave., Chicago 40, 

1. Beanherg 


Alabama Power Co 
Birmingham, Ala t.corae Murr 
All Bright Electric Products Co 
17-25 N. Ave., Chicago 18, I 

Max Alein 


Aluminum Company of America 
Gulf Buiding, Pittsburgh 19, Pa C. Braglio 
Amaigamated Electric Corp, Ltd 
Pape Ave, Loronte, Ont., Canada 
W. A. Dalrymple 


American Concrete Corp 
2 Kimberly Chi ago 1 


1 lew 


American Fluorescent Corp 
12744 N. Paula St., Chicago 22, Ul 
Willam Rusnah 


American Sterilizer Co 
trie, Pa Wm. Alexander 
Appleton Electric Co 
1701-1720 Wellington Ave , Chicago 

1. Tarnblom 


Arkansas Power G Light Co 
Simmons National Bldg... Pine Bluff, Ark 


Wax Sudduti 


The Art Metal Co 
40th St Ohw 


Atlantic City Electric Co 
Ave Atlant Cuy, 


M B. Austin Co 
1105 Shermer Northbrook, I. 


James M. Collins 


Benjamin Electric Mtg Co 
thes Plaines, Benramin Benson 
Biwe Ridge Class Corp 


YO. Bow 6431, Kingsport Herbert 


lenn James 
Board of Water and Electric Light Commissioners 
116 W. Ottawa St, PO. Bow 570 

ansing 3, Mich John D. Malnight 


Boston Edison Co 

14 Roviston St, Boston 12, Mass. B. Brown, Jr. 
Branham, Mareck G Duepner, Inc 
Walker St., St. Louis Park 
Minneapoles bo, Minn Coal Branham 
British Columbia Electric Rwy Co. Ltd 

St. Vancouver, Canada 

N. Walters 


Brockton Edison Co 
% St., Brockton 67, Miss W. A. Forbush 
Califorma Electric Power Co 


PO. Bow 512, Riverside, Calif Rebert Dowd 


Calpa Products Co 
420 28 Pas hall Ave., Philadelphia 4, Pa. 
Paul C. Calisst 


Cambridge Electric Light Co 
16 Blackstone St., Cambridge 99, Mass 
Reginald 


Canadian General Electric Co. Ltd 
hing loronte, Chat R.M. low 
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Canadian Laco Lamps, Ltd 


745 Guy St., Montreal, Que J. Thoma 


Canadian Line Materials, Ltd 
Postal Station H., Loronto 1%, Ont., Canada 


L.. E. Mes 


inger 


Canadian National Exhibition Association 
taxhibition Park, Loronto, Ont McCallum 


Central Hudson Gas and Electric Corp 


Market St., Poughkeepsie, N.Y HE. Dexter 


Central Illinois Light Co 
116 Jefferson Ave. S., Peoria 2, 1 WF. Bolle 
Central Ilinors Public Service Co 


607 F. Adams St., Springheld, I! B_L. Palm 


Central Louisiana Electric Co., Inc 
VO). Box 1096, Latavette, La J. R. Gaugler 
Central Maine Power Co 


4 Green St, Augusta, Maine Roland W.. Hess 


Central Power G Light Co 
P.O). Box 2121, Corpus Christi, Texas 


James M. Williams 


Champion Lamp Works Div. of Consolidated 
Electric Lamp Co 


600 Broad St., Lynn, Mass Filery H. Raddin 


Cincinnati Gas G Electric Co 
Fourth & Main Sts., Cincinnat: 1, Ohio 
J. R. Hartman 


City of Burbank, California Public Service Dept 
Magneola Boulevard, Burbank, Calif 
Raiph Foy 


City of Glendale Public Service Dept 
110 N. Glendale Ave , Glendale 6, Calif 
LW. Grayson 


City of Riverside Electric Lamp Dept 


P.O. Box 826, Riverside, Calif. 1.7. Aenned 


City of Seattle, Dept. of Lighting 


1015 Third Ave., Seattle 4, Wash B.C. Spowart 


City of Tacoma, Light Division 


102 City Hall Roy H. Weston 


lacoma 2, Wash 


The Cleveland Electric INluminating Co 
75 Public Square, Cleveland 1, Ohio 
Mrenton 


Clyde Porcelain Steel Corp 


L201 Birdseve St., Clyde, Ohio WF. White 


C. W. Cole G Co., inc 
wok. 2th Se, Los Angeles 15, Calif 
Russell W. Cole 


Colomal Premier Corp 
W. Superior St., Chicago 10, 
Richard Wew 


Columbia Electric G Mfg. Co 


Box 2180, Spokane, Wash Walter A. Taly 


Commercial Light Co 
841 W. Washington Blvd., Chicago, 
Michael R. 


Commonwealth Edison Co 
72 W. Adams St., Chicago 90, 1n 
Ralph G. Raymond 


Compco Corporation 
2251 W. St. Paul, Chicago 47, I. 
lawrence H. Wrobel 


Connecticut Light G Power Co 
PO. Box 2010, Hartiord 1, Conn Robert G. Fi 


Consolidated Edison Co. of N. Y., Inc 
trving Place, New York 3, N.Y 


Consolidated Gas, Electric Light G Power Co 
of Baltimore 
100 W. Lexington St., Baltimore 1, Md 
M.C. Albrittain 


Consumers Power Co. 


Munmanu Ave. W., Jackson, Mich. D. Aarn 


Consumers Public Power District 
1452 25th Ave., Columbus, Nebr WH. Sinke 
Continental Electrical Construction Co 

$540 Southport Ave., Chicago 13, Il. Leo W. Witz 


Corning Class Works 


Corning, N.Y 4.8. Tylor 


Coyne Electrical School, Inc 


00 So. Paulina St., Chicago 7, Il. John Hanan 


Crescent Electric Supply Co 


765 lowa St., Dubuque, lowa Titus B. Scheud 


Crouse -Hinds Co. 
Svracuse 1, N.Y. A. Hl. Clarke 
Crouse -Hinds Co. of Canada, Ltd 
7 Labatt Ave., Toronto, Ont. FR. Jeflery 
Curtis Lighting, Inc. 
6135 W. 65th St. Clearing Station 
Chicago 34, Ill. Darwin Curtis 
Curtis Lighting of Canada, Ltd 
195 Wicksteed Ave., Leaside, Toronto 12, Ont 

Wright 


Cutler Light Manufacturing Co 
2026.28 N. 22nd Se., Philadelphia 21, Pa. 
Robert 7 


Cutler 


Dallas Power G Light Co 


1506 Commerce St., Dallas 1, Texas W.G. Moore 


Day-Brite Lighting, Inc. 
5401 Bulwer St., St. Louis 7, Mo DJ. Biller 
The Dayton Power G Light Co 
25 No. Main St., Dayton, Ohio 1.8. Nonneman 
Dazor Manufacturing Corp. 
1483 Duncan Ave., St. Louis 10, Mo IL. Read 
Delaware Power G Light Co 
600 Market St., Wilmington 99, Del 

Wo ALP. Pyle 


Dept. of Water G Power, City of Los Angeles, 

Bureau of Power G Light 

Box 3669, Terminal Annex, 207 So. Broadway 

Tos Angeles Calif Wilham Peterson 


Detroit Edison Co 
2000 Second Ave., Detroit 26, Mich LB. Tayler 
Detroit Electrical Contractors Association 
“410 Book Building, Detroit 26, Mich 
Carl J. Schoeninges 


Detroit Steel Products Co. 
2250 Grand Blvd, Detroit 11, Mich 
W. Clifton Randali 


E. |. duPont de Nemours G Co., Inc 
(Fabrics G Finishes Div.) 
Wilmington 98, Del SW. 
E. I. duPont de Nemours G Co, Inc 

Polychemicals Dept 

Wilmington 98, Del R_E. leary 


Duquesne Light Co 


135 Sixth Ave., Pittsburgh 19, Pa W. Ousler 


Duray Fluorescent Mfg. Company 
S318 W. Montrose Ave., Chicage 18, I 
Ludwig Dannenberg 


Duro Test Corp. 
2321 Hudson Blyd., North Bergen, N. J 
James L. Cox 


Eastern Fixture Co., Inc 


170 Vernon Boston 20, Mass Gilman 
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The electron tflow that lights a fluorescent lamp is started by a 


special chemical mix held on tungsten filaments at each end of the 


lamp. How long the lamp lasts depends in part on how long the 


Extra twist squeezes more chemical clings to the filament. In most lamps, the filament: is 


twisted into a double coil.to hold a quantity of the mix ina firm grip. 


light from G-E slimline lamps General Electric goes a step further by giving the double coil 
a third twist — making a triple coil, Used in G-E. slimline and 
other G-E instant-start lamps, the triple coil holds more mix, 
and holds it more firmly. It gives you extra light for your money 


S because it makes the lamps last longer. This is another example 


of why you can expect the best value from G-E thuorescent lamps. 


dou can put your confidence in— 
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East Side Metal Spinning G Stamping Corp General Electric Supply Company Hyland Electrical Supply Co 


1301 Blizabeth Ave, W., Linden, N. J. A Division of General Electric Distributing Corp 700 West Jackson Blyd., Chicago, II. 
1260 Boston Bridgeport 9, Conn Charles K. Lambke 
WW. Booth 
Inc Iinors Power Co 
Rectog ew York 6,N.¥ Brooks General Fireproofing Co 134 Fast Main St. 1, Bow 511B), 
Dennick Ave., Youngstown, Ohio J. A. Saunders Decatur 70, I. filen Van Wyck 


Efengee Electrical Supply Co 
4 W. Chicago Ave., Chicago 22, Mirus General Lighting Products Co Itluminating Engineering Co 
168 Trelinghuysen Ave., Newark 5, N. J 2347 Nine Mile Road, Havel Park, Mich 

Electrical Information Publications. Inc Nathan H. Eglowstem Bert C. Pretzer 
Carroll St Wis 

Lewis E. Johnston General Outdoor Advertising Co, Inc 
Electric Supply Corporation 515 Se. Loomis Chicago, I C. Breeiand 
W. Jackson Blvd, Chicago 6, 


Interstate Power Co 
1000 Main St., Dubuque, la RC. Halcombe 


lowa Electric Light G Power Co 


(.. M. Marks The Georgia Power Co 


Electrical Products Corporation Flectric Building, Atlanta 1, Ga Box $51, Cedar Rapids, la Sutherland Dows 
1100 Newth Main Angcles | Ges & Electric Ce. 
Gibson Manufacturing Co United Light Bldg., Davenport, lowa 
Electrical Testing Laboratories, Inc 1919 Piedmont Circle NE. Atlanta, Ga John M. Hollingsworth 
Se. & bast bod Ave., New R.R.Gil 
lowa Power and Light Co. 
Gill Glass G Fixture Co $12 Sixth Ave., Des Moines 3, lowa 
Electro Silv King Corporation Amber & lioga Philadelphia M4, Pa N. Bernard Gussett 


West Fulton ago 12, 1 Gill 


Gillinder Brothers. Inc lowa Public Service Co., East Div. 
Electrolier Mfg. Company, Ltd Erie & Liberty Ses., Port Jervis, N.Y 400 Commercial St., Waterloo, lowa 
Boyer St., Montreal, Que, Canada J. Bletcher Gillinder C. Wagoner 
Joln Issenman 
Englewood Electrical Supply Co Globe Lighting Products Co., Inc lowa Public Service Co., Sioux City Division 
5801 03 So. Halsted St., Chicago, Il. Ray O'Leary 1710 Blushing Ave SMrooklyn 6, N.Y P.O. Box 778, Sioux City 4, lowa CR. Tracy 


Isidor Rosenblatt 


Enterprise Electric Co Jefferson Electric Co 


Godfrey and Wing, Inc 


“7 Fuchd Ave, Cleveland hio 4 / 2110 Superior Ave., Cleveland 14, Ohio Bellwood, Til L. Mauerer 
Wan 
Esty Manufacturing Company Jersey Central Power G Light Co. 
W. Monroe St., Chicago 6, 1 Golde Manufacturing Co Wl Grand Ave., Asbury Park, L. Douglas 
Ben Trossman Clark St., Chicago 40,01. FE. W. Goldberg 
Ever. Brite Products Corp Jery! Lighting Products Inc. 
1624 Milwaukee Ave., Chicago 47, Graybar Electric Co, Inc 42 West Cermak Rd., Chicago, I. 
Jack Lipschull 120 Lexington Ave New York 17, N.Y Charles Meyerson 
Gas & Raymond C. Ainney , 
itchburg Cas jectric Lig ° Joleco Corporation 
87 Main St., Fitchburg, Mass Neal Grayco Products mis, Mo. George he 
1430 N. Kedsie Ave., Chicago, Ht 2513 Baldwin St. Louis, Me corge Ledbetter 
Florida Power G Light Co 
1221 W. Harrison St., Chicago 24, D. J. Epp 
Fluorescent Equipment G Mtg Co 
$105 Cowan Ave.. Cleveland 4. Ohio Guardian Light Company Inc 6 Supply 9. Fal 
Leonard 8. Breeman Lake St., Oak Park, W. S. Ahely SO. J 


Fluorescent Fixtures of Calif K ty P G Light C 
hth St., San 10, Calif Gulf States Utilities Co Mo 


Frnest O Anders Bow 2951, Beaumont, Texas Clarence Barron Arthur, Be. 
St, Millside, N. J The Edwin F. Guth Co Kansas Gas G Electric Co 
eeieeeriaaes “615 Washington Ave., St. Louis 3, Mo P.O. Box 208, Wichita, Kans H.W. Hobson 
Fred E. Guth 
The Fostoria Pressed Steet Corp The Hankins Container Co The Kayline Company : 
Ohio Rate W. Se, Cleveland 11, Ohio 2480 22d St., Cleveland 15, Ohio 


Ray T. White 


Kelso-Burnett Elect 
A Framburg Co Hartford Electric Light Co ago 6, 1 


120 28 Carroll Ave, Clieage 24, ‘ob Peart Harttord 3, Conn Victor Ouellette 


Sigmund A. Hollinger 


The France Mtg. Co Harvstone Manufacturing Co Kerrigan tron Works, Inc 
10725 Berea Ral, Cleveland Wa wt wh St. Chicago 19. 1. M. Rishind 103% Herman St., Nashville, Tenn Daniels 


The Frankelite Co Hawkins Electric Co Keystone Electric Manufacturing Co 


1425 Rowhkwell Ave, Cleveland 14, 1447 Washington Blvd... Chicane Mili L228 Lioga St., Philadelphia M4, Pa 
leonard M. Siegel 
Franklin Design Service Holdentine Co The Kirlin Company 
Division of Safeway Stores Inc Ob Santon Rel. Cleveland Ohio Jefferson Ave Detrou Mich 
4. Calit 
Hollywood Wholesale Electric Co Kopp Glass, Inc o 
Romaine Hollywood 58, Calif Swissvale, Py F.C. Ashe 
OF Placa Nowth 


Morris Kurtzon, inc 
1420 30 Se, Ave., Chicago 8, 


City, NOY Ji Holophane Company. inc 


Fullerton Manutacturing Corp Mtl. lega 
17 Chestaut St. South Norwalk, Conn Licht Power Co The La Inc 
‘ hu S10 Ninth St... Greeley, Cole he Dire 145 Seneca St., Buffalo 3 
Richard C. Piper, Jr 
Catlagher O Breen Electric Co inc House -O- Lite Corporation The Leeds G Northrup Co 
North Ave, Chie age 130 S. Ashland Ave., Chicage 4001 Stenton Philadelphia 44, Pa 
Prank 4 Ga ‘ Jack R. Stone Dr. Machiler 
Garden City Plating G Mtg Co Neb Electric C 
1750 No. Ashland Ave., Chicage 22, 1 Libbey Owens Ford Glass Co., Plaskon Division 
G. Marne 24 Svlvan Ave., Toledo, Ohio 


Dr. Bigelow 


General Electric Co. Apparatus Dept 


Kiver Works, 420 Western Ave Hubbard and Company Light Control Company 
West Lyon, Mass J. Bleming Butler St., Pittsburgh |, Pa. ©. Warne, Jr 1217 Casitas Ave, Los Angeles 26, Calif 

Stanley F. Lindahl 
General Electric Co , Lamp Dept Hydro-Electric Power Comm. of Ontario 
Nela Park Cleveland 12, Willard C. Brown niversity Ave Toronte, Ont Rol. Hearn Continued on page 204A 
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FEATURES LIKE THESE MEAN VERSATILITY "PLUS": 


Versatility plus efficiency and distinctive 
appearance ... that's Trofferlite. Offices, stores and 
mounting commercial establishments of all kinds take on a 
GLASS ENCLOSED : new look of distinction with these trim, slender 


units which appear to be a part of the ceiling. 


There is no limit to the variety of designs, 
5 LAMPING ARRANGEMENTS 


hy <i arrangements and architectural effects you can 
> ~< achieve with these recessed ‘Troffers. They are 
— . available in a wide range of styles and sizes, in 


ome penene individual units or continuous rows, as shown at left. 
For Interiors of Distinction, specify Versatility 


“Plus”... specify recessed Trofferlites. Complete 


catalog data sheets sent on request. 


Exctusive licensee of the Leader | ~~ V 
Robertson Irwin Limited, Hamilton, 
Sold Eaclusively through Flectrica 


Benjamin Electric Mig. Co., Leader Division, Dept. |, Des Plaines, Iilinois, 
of famous Benjani) i tand J Justry, 


vw 
& 
DIRECLITE CORNER FILL-IN } | 
ry 
BAFFLE 
1 Commerce, 


FOR OUTDOOR SERVICE FOR INDOOR SERVICE 


The finest transformers for outdoor operation Jefferson two-lamp transformers cut instal- 
of all H-1 400 watt mercury lamps. From core lation costs by reducing wiring up to 50%. 
and coil to seamless hot-dipped galvanized case, : High power factor design delivers maxi- 
every modern design and construction feature mum lumens per watt. Failure of one lamp 
has been built in for longest transformer life ral does not affect the operation or brilliancy 
and maximum lamp performance. s of the remaining lamp. Stroboscopic effect 
Every Jefferson Transformer is engineered ; is minimized since the two lamps operate 
to the highest quality standards. All are in out of phase with each other. 
deep drawn weatherproof cases for years of Mercury and incandescent lamp wiring 
positive protection against the elements. Each facilities are provided at both ends in ample 
has a// the extra value features found only wiring compartments. Leads are color- 
in Jefferson Transformers. coded and tagged. One-half and 34” knock- 
outs are provided in both sides of each 
wiring compartment and in both end plates 
Streamlined hot-dipped galvon for trouble free wiring. Condenser is 
ized case sheds water like a duck ° 
No seams, no cracks, no place ‘ et mounted in a separate compartment for 
for moisture to seep in. Welded ® . efficient cooling and maximum life. 
bracket has keyhole slot for easy © 


mounting. Dura-Gray harmoniz- 
ing finish for modern, attractive 
mstollations Jefferson Single Lamp Transformers give 
you every vital feature for top-notch lamp 
operation and economy. Press-fit riveted 
core, double varnished core and coil as- 
sembly, three primary taps (not just two), 
easy mounting brackets, and incandescent 
as well as mercury lamp leads out of both 
ends are a few of the outstanding Jefferson 
features. You get all these extra values in 
Jefferson Transformers, yet they cost no 
more than ordinary transformers. 

Specify Jefferson for the best operation 
of every mecury lamp installation. New 16- 
page illustrated Bulletin 521-5 gives com- 
a plete data on H-1 400 watt models as well 
fills every need. 1's inexpensive % :" as the new Jefferson Transformers for 

H-12 and H-15 1000 watt mercury lamps. 
weatherproof bose for the trans 


easy to mount. Provides a solid 
naw”? a JEFFERSON ELECTRIC COMPANY SINGLE LAMP 
BELLWOOD, ILLINOIS TRANSFORMER 


TWO-LAMP 
TRANSFORMER 


oe 
* te 


to color coded togged leads Cor 
rect installation is quick, positive 


large handhole gives easy access 3 


TO 
te 


Patented Jefferson Adoptor con 
verts wall and post mounting 
transformers to pole top units in 
minutes. Transformer stocks can 
be cut drastically as one type 
transformer con be mounted 
wherever needed—wall, post, or 
pole-top with on odaptor 
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Lighting Products, Inc. 
2259 W. Park Ave., Highland Park, Ill. 
D. BE. Dunne 


Lightolier Co. 

il bast Soth St., New York 16, N.Y. H. Stolinitz 
Line Material Co., Division of McGraw Electric Co. 
800 North 8th St., Milwaukee 1, Wis. AM. C. Harsh 


Litecontrol Corp. 
16 Pleasant Watertown 72, Mass. 
vaul H. Lamson 


Lithonia Lighting Products Co., Inc. 
Lithonia, Ga, Robert J. Freeman 


Louisiana Power G Light Co. 
142 Delaronde St., Station “A,” 
New Orleans, La. C. L. Osterberger 
Luminator, Inc. 
120 N. Peoria St., Chicago 7, Ill. 

Albert L. Arenberg 
T. R. Lyda, Manufacturers Rep. 
80 E. Georgia St., Indianapolis, Ind. T. R. Lyda 
Lynn Cas G Electric Co. 
90 Exchange St., Lyun, Mass James A. Cook 
Macbeth Corp. 
P.O. Box 950, Newburgh, N.Y. Norman Macbeth 


Major Equipment Company Inc. 
1603-19 Fullerton Ave.,Chicago, 
Ross O. Major 


Malden Electric Co. 
157 Pleasant St., Malden, Mass. 
Warren K. Lawellen 


Markel Electric Products, Inc. 
145 EF. Seneca St., Buffalo 
Morris L. Markel 


Markstone Manufacturing Co. 
2460 W. George St., Chicago, Il. Martin Schwartz 


Marvin Manufacturing Co. 
BE. 12th St., Los Angeles 23, Calif. 
Carl O. Anderson 


La Cie Martineau Electrique Lte. 

4 rue du Roi, Quebec, Canada Henri Martineau 

Metalcraft Products Co., Inc. 

Masher & Lippincott Sts., Philadelphia 33, Pa. 
Nathan Bloom 


Metal Window Institute 
Che‘tenham, Pa. George Hingston 
Metropolitan Edison Co. 
412 Washington St., Reading, Pa 

T. O. McQuiston 


Metropolitan Electrical Supply Co. 
20 N. Jeflerson St., Chicage 6, Fred Pedrigi 
Midwest Chandelier Co. 
ith & Gentry Sts., No. Kansas City 16, Mo 
Sidney efkovitz 


The Miller Co. 
Meriden, Conn. G. W. Beals 
Mississippi Class Co. 


*8 Angelica Louis 7, Mo Reed Muir 


Mississippi Power Co 
Gulfport, Miss. R. M. Shearer 


Mississippi Power G Light Co 
Lampton Building, Jackson, Miss B.M. Davis 


Mitchell Manufacturing Company 
Clybourn Ave., Chicage 14, 
Bernard Muchell 
Mitchell Manufacturing Co., Ltd. 
9 Waterman Ave., Loronto 1%, Ont. 
J.B. Landers 
Modern Light Company 
7809 Maplewood Industrial Court 
Maplewood 17, Mo ]. EF. Baker 
Modern Light G Equipment Co 
812 8. Wabash Ave., Chicago, Il. 
M.L. Offenberg 
Moe - Bridges Corp. 
i415 INinois Ave., Sheboygan, Wis. 
Frank J. Marriet 
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Moe Light, Inc. 
700 Oak St., Fort Atkinson, Wis. Stanley Warner 
Montana-Dakota Utilities Co. 
831 Second Ave. So., Minneapolis 2, Minn. 

W. L. Hayes 


The Montana Power Co. 

40 Last Broadway, Butte, Mont. D. J. McGonigle 
Mountain States Power Co. 
250 Lyon St., Albany, Ore. A. T. Peterson 
Municipal Light and Power Dept 

City of Pasadena, California, $02 City Hall 
Pasadena |, Calif. T. M. Goodrich 


The Perfectite Company 
1457 duth Cueveiand, Ohio 
Joseph L. Jaffe, Jr. 


Philadelphia Electric Co. 
1000 Chestnut St., Philadelphia 5, Pa, 
KR. G. Rineliffe 


Philadelphia Electrical G Mfg. Co. 
228 So N. Sist Phitadeiptua 21, Pa 
KR. A. Manwaring 


Phoenix Class Co. 
Mouaca, Va. D.G. Cameron 


Pierce Electric Co. 


307 W. Adam» Chicago 6, IIL. Jolin Vierce 


Mutual Sunset Lamp Mfg. Co., Inc. 
540 Empire State Bidg., New York 1, N.Y. 
Morris Thau 


The Narragansett Electric Co. 
49 Westminster St., Providence 1, R. I 
C. R. Broadhead 


National Chemical G Manufacturing Co. 
Luminall Paint Div 
O17 So. May St., Chicago 9, IIL. 
John Marshall Zw 


New Bedford Gas G Edison Light Co. 
643 Purchase New Bedtord, Mass. 
W. S. Fenstermacher 


New Orleans Public Service, Inc. 
317 Baronne St., New Orleans, La. L. Drumm 
New York State Electric G Gas Corp. 
62 Henry St., Binghamton, N. Y. 

Farle C. Edwards 


Niagara Mohawk Power Corp 
300 Erie Blvd. W., Syracuse 2, N.Y. 
R.H. Stratton 


Northern Electric Co., Ltd. 
1620 Notre Dame St., West, Montreal, Quebec 
BP. Labey 


Northern Indiana Public Service Co. 
5265 Hohman Ave , Hammond, Ind. 
J.C. Sackman 


Northern Light Company 
1657 No. Water St., Milwaukee 2, Wis. 
Fred Cramer 


Northern States Power Co. 
Minneapolis 2, Minn. Carl T. Bremicher 
Ohio Edison Co. (Akron Div.) 

Akron 5, Ohno C.L. Dunn 


The Ohio Power Ce 
401-315 Cleveland Ave., S.W 
Canton 2, Ohio C. B. Morin 


fhe Ohio Public Service Co 
P.O. Box 6058, Cleveland 1, Ohio C. 1. Dunn 


Oklahoma Gas G Electric Co 
Box 1498, Oklahoma City |, Okla E.W. Gray 


Omaha Public Power District 
720 Electric Bldg., Omaha 2, Neb. E. Schwalm 
Pacitic Gas G Electric Co 
245 Market St., San Francisco 6, Calif. 
O.R. Doerr 


Pacitic Power G Light Co 
522 Public Service Bldg., Portland 4, Ore 


C. A. Root 


Peerless Electric Limited 
5585 Fullum, Montreal 36, Que. A. Van Duzer 
Wm. Penn Fluorescent Light Mfg. Co. 
1429 So. 2%rd St., Philadelphia 46, Pa 
Pat Pedwone 


Pennsylvania Electric Co 
»S5 Vine St., Johnstown, Pa Frank R. Knowles 
Pennsylvania Power Co. 
19 F. Washington St., New Castle, Pa 
P.G. Dingledy 


Pennsylvania Power G Light Co 
401 Hamilton St., Allentown, Pa. J. M. Stedman 
Pennsylvania Wire Class Co. 
Market St., Philadelphia 3, Pa 

Dr. Frank W. Preston 


Pittsburgh Corning Corp. 
$07 Fourth Ave., Patsburgh, Pa. 
Robot W. Mckinley 


Pittsburgh Plate Class Co. 
Grant Bag., Potsburgh 19, Pa RB. Tucker 


Pittsburgh Reflector Co 
4035-411 Olver Blig., Pittsburgh 22, Pa. 
Zinsmeister 


Portland General Electric Co 
Bidg., Portland 5, Ore bitch 
The Potomac Edison Co 
55 Washington St., Hagerstown, Md 

S_S. Bradford 


Powerlite Devices, Limited 
Davenport Loronte 9, Ont 
Hastings 


Progressive Products Co., Inc. 
6015 Milwaukee Ave., Chicago 31, 1 
George Goddard 


Pryne G Co., Inc. 

P.O. Box 098, Pomona, Calif, Roger W. Holston 
Public Service Co. of Colorado 

900 Fifteenth St., Denver, Colo G. Buck 
Public Service Co. of Indiana, Inc 
Main, bod Robert McMurray 
Public Service Co. of Northern Iilinois 
72 W. Adams St., Chicago 3, GA. Mardacre 
Public Service Co. of Oklahoma 

Box 201, Lulsa 2, Okla. C.N. Robinson 


Public Service Electric G Gas Co. 
80 Park Place, Newark J. Stemmets 


Puget Sound Power G Light Co 
Stuart Bldg., Seattie 11, Wash 
frank Mclaughlin 


Quadrangle Mtg. Co 
So. Peoria Chicago 7, 
Worrell 


Quaker City Electric Mfg. Co. 
bast Pacihe St., Philadelphia, Pa 
Keuben Haberman 


Quebec Hydro-Electric Commission 
107 St., West, Montreal, Que 
b.. Powuras 


Quebec Power Company 
P.O. Bow 1007, Quebec, Que Jean Saint Jaques 
Rambusch Decorating Co. 
40 W. New York 19, N.Y 
hadward Rambusch 


Revere Electric Mig. Co 
6009-17 N. Broadway, Chicago 40, 1 
Murray J. Whitheld 


Revere Electric Supply Company 
2501 W. Washington Blyd., Chicago 12, 11 
Peterson 


Rochester Gas G Electric Corp 
89 Fast Ave., Rochester Twichell 
Rockland Light G Power Co 

Nyack, N.Y. D8. Schaab 


Rohm and Haas Co 
Y22 W. Washington Sq., Philadelphia 5, Pa. 
W. T. Reedy 
Continued on page SOA) 
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Ruby Lighting Corp 
1212 8. Olive St, Low Angeles 15, Calif 
fibert 


Ruby Phiite Corp 
82.02 Queens Blvd., Long Island City 1, N.Y 


Louw Phillips 


Rumsey Electric Co 


1007 Arch St., Philadelphia 7, Pa T. W. lauer 
Ryall Electric Supply Co 

1160 Stout, Denver, Cole Ryall 
The Safety Car Heating G Lighting Co 

P.O) Box 904 New Haven 4, Conn J.J. Kennedy 


St. Joseph Ry . Light, Heat G Power Co 
Trans StL, St. Joseph 2, Mo O Connor 
Sandee Manufacturing Co 


050 Poster Ave, Chicage, Re 


hramm 


Sande! Manufacturing Co 


O18 So. Loomis Place, Chicago 9, 1 Sandel 
San Diego Gas G Electric Co 
Bow 1441, San Diego 12, Calif te. Diillin 


Savannah Electric G Power Co 


Savannah, Ga 1 1. Davidson 


Schomer Electric Supply 


S. Broadway, Aurora, C. Petrik 
Seat Co 
North Ave, Chicage, 


Tourn Rosenstem 


Shalda Manufacturing Co. Inc 
S San Fernando Blvd... Burbank, Calif 
Wilham Shalda 


Shawinigan Water and Power Co 
of) Dorchester W., Montreal, Que 
Chas. Talbot 
The Sherwin. Willams Co 
101 Prospect Ave Cleveland 1, Ohio 
A. Meacham 


Silwray Lighting, Inc 
Bhde., Radio City, New 


1M. Galbert 


A Edward Simpson 
44% Rue hands Vancouver, B. Simpoon 
Smutheratt Lighting Division 
A L Smith tron Company 
17 Chelsea WO, Mass 
Hugh 


Smoot Holman Co 


No. Fucalyptus Ave, Inglewood, Calif 


1. A. Hobbs 
Sola Electric Co 
W. loth Chicago WO. Marwhall 
Solar Light Mtg. Co 
S. Jefferson Chicago 7, lawrson 


The Solex Co Ltd 
Paillon St, West Ouse 


leon Beauchamp 


Montres 


Southern Calif Edison Co , Ltd 
oot West Wh St. Los Angeles 55, Calif 
Roy Dahlin 
Southern Canada Power Co. Ltd 
St. James St, West, Montreal, Que 


Southern Colorado Power Co 
Pueblo, Cole 


Southern Indiana Gas G Electric Co 


Southern Lighting Mfg. Co 
OL biwell Pla May A. Aulah 


Southwestern Electric Company 


120 South Dos Angeles 12, 
ha rl C. Mever 

Southwestern Gas G Electric Co 

Row 1100, Shreveport, ba F. 

Southwestern Public Service Co 


SOA Sustaining Members 


Stanley Electric Mfg. Co 
3700 5. 80th St., Philadelphia, Pa 
Bernard Heller 


Steber Manufacturing Co. 
2700 Roosevelt Rd., Broadview, Maywood, Ill 
Robert J. Besal 


Steiner Electric Co 
$500 Milwaukee Ave, Chicago 41, 1 


Ceorge Steiner 


Sterling Reflector G Mfg. Co 
249 West Grand Ave., Chicago 51, Il 
fnton Obherhuber 


Stonce Electric Products Co 


Henry St., Elizabeth 1 Spence 


Sunbeam Lighting Co. 
777 Place, Los Angeles tl, Calif 
Herbertl. Krieger 


Sun-Lite Manufacturing Co 


2555 Bellevue Ave., Detroit 7, Mich Fred Binder 


Sun -Ray Fluorescent Co 
2025 South Michigan Ave, Chicago, Il 


Jerome Gimbel 


Super Electric Construction Co 
1400 W. Chicago Ave., Chicago 51, I 
P.M. Pavesich 


Sylvania Electric Products, Inc 


1740 Broadway, New YorR 19, N.Y. DP. Caverly 


Tampa Electric Co 


Cas Lampa Sts, Tampa l, Fla J. Gannon 


Frank C. Teal Co 
$222 24 Jeflerson Mich 
larold 


Detroit 7, 
Smith 


Terreau-Racine Ltee 
1% 228 St. Paul St., Quebec, Que Paul Ducasse 
Texas Electric Service Co 
Bldg., Fort Worth |, lexas 
RF. Hendricks 


Thompson Electric Co 
1101 Power Ave., N. F., Cleveland 14, Ohio 


Thayer Farrington 


Toledo Edison Co 


Bldg., Toledo 4, Ohio 4. Marron 


Charles 
Toronto Hydro - Electric System 
14 Carlton St., Loronto 2, Ont Wihon J) Wyle 
Triangle Electric Mfg. Company, Inc 
Southwest Borst St., Miami, Fla lee Minor 
Triangle Industries 
600 W. Adams St, Chicago, Leonard Cohen 


Tri-Part Mfg Company 


Plum St., Detrow Mich Juli 
Tristate Electrical Supply Co., Inc 
Potomac St... Hagerstown, Mad 

Robert 


Tru-Lite Ltd 
824 Notre Dame St., Montreal, Que 


Omer Trudet 


Underwriters Laboratories, Inc 


Umon Electric Co. of Missouri 


& Locust Sts. St. Louis Me Bes 
Union Metal Mtg Co 

Canton 5, " Porterfield 
Unistrut Corp 

1118 Monroe Ave, Mich 


James Attwood 


Unistrut Products Company 
1013 West Washington Blvd... Chicago 7, 


George Rutler 


The United Illuminating Co 


80 Temple St, New Haven 6, Conn. Haske 
United Manufacturing Company 

Div. United Advertising Corp 

i! Har Hamden 14, Conn a 


United Wholesale Supply Corp. 
10021 St. Broadway, Los Angeles %, Calif. 

Sam M. Neely 
Utah Power G Light Co. 
Box 899, Salt Lake City 10, Utah Wo 4 Huckins 
John C. Virden Co. 


6009.6103 Longfellow Ave., Cleveland 3, Ohio 


Sawyer 
John C. Virden, Ltd. 
19 Curity Ave., Toronto, Out Kerkpatrukh 
Virginia Electric G Power Co 
Richmond, Va. 1G. Holtwlaw 


Voigt Company 
1636.38 N. Carlisle St., Philadelphia 21, Pa 


C.J. Frank 
The F. W. Wakefield Brass Co 
Vermilion, Ohio i Wakefeld 
Warren Electric Co. 
P.O. Box 2544, Houston, Texas J. Ro Thompson 


Wasco Flashing Company 
87 Fawcett St., Cambridge, Mass 
Selig Mo Friedberg 


The Washington Water Power Co 
P.O. Drawer 1445, Spokane 6, Wash 
Carll Hoffman 


The Watson Standard Co 
225 Galveston Ave., Pittsburgh 12, Pa 
Striker 


Webb Electric Mfg. Company 
1701S. W. Jefferson St_, Portland 1, Ore 


Webb 


Welsbach Engineering and Management Corp 
1500 Walnut St., Philadelphia 2, Pa. fdams 
Westinghouse Electric Corp. 
1216 W. 58th St., Cleveland 1, Ohio 
(P.O. Bow 9817) Burt S. Burke 
Westinghouse Electric Supply Co 
113 North May St., Chicago 7, 1 B OH. Boatner 
Westinghouse Lamp Div 
Bloomfield, N. J Samuel G. Hibben 
West Penn Power Co. 
14 Wood St., Pittsburgh SO. Pa Harry Restofsht 
Wheeler Reflector Co. 
275 Congress St., Boston 10, Moess A. 4. Sawin 
White Way Electric Sign G Maintenance Co 
1317 Clybourn Ave., Chucago 10, I, 

Martin Davis 


Wiedenback Co., Inc 
Fighth Ave, New York 11, N.Y 


Wo Sta kberger 


R GW. Wiley, Inc 
119 Dearborn St., Buffalo 7, N.Y 


Robert C. Graves 
H. E. Wilhams Products Co 
108 S. Main St., Carthage, Mo. F. B. Williams, Jr. 
Wilmot Castle Co 
1295 University Ave., Rochester 7, N.Y. 

Greppin 


}. A. Wilson Lighting G Display Ltd 


280 Lakeshore Rd, Loronte, Ont J 4. Wilson 
The Windsor Utilities Comm... Hydro Div 
149 Chatham St., W., Windsor, Ont i 64. Shaw 
The Wiremold Company 
Hartiord 10, Conn D. Hayes Murphy 
Wisconsin Electric Power Co 
Public Service Bldg... Milwaukee 1, Wis 

(.. ban Derze 
Wisconsin Power G Light Co 

W. Washington Ave. Madison 1, Was 
Howard 

Wisconsin Public Service Corp 
Green Bay, Wes Bur 
Worcester County Electric Co 
Foster Worcester, Mass Donald S Bennett 
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DAY-BRITE 
DERBY DOWNLIGHTS 


No. 80141—with 6%" 
diameter Controlens* in removable 


frame. Recommended for use with 
100-watt Type "A” lamp. 


No. R-80140— with 
removable matt black 


steel louver. For 
PAR-38 or Type “A” 
lamp to 150-watt 


size. Without louver 
for R-40 lamp, 150 
to 300-watt. 


FOR 


Window Display 


Marquees 


Stores 
lobbies 
Soda Fountains 


Reception Rooms 


Murals 


Bathroom Heat Lamp 
Canopy Lighting 
with A TYPE LAMP PAR LAMP with @40 Lame wits COLORED with with BOWL oye 
ANO LOUVER AND (OUVER wiTHOur LOUvE® AND LOUVER ADAPTER AND (\OUVER (AMP AND LOUVER 
Churches 


Food Counters 


Day-Brite Derby units are low-cost, highest Atmosphere Lighting 

quality incandescent downlights. These versa 

tile, easy-to-install recessed spots can take a Displ ahi m 
“DECIDEDLY BETTER” isplay Lighting 


lighting installation out of the ordinary class— 


Greeting Card Racks 


give it sparkle and glamor—without excessive 


Dining Rooms 


expense. And all Derby Downlights are ap- 


proved by the Underwriters’ Laboratories Kitchens ie 

Ask your Day-Brite representative for full Rathskellers a 


intormauon. 


DAY-BRITE LIGHTING, INC., 5432 BULWER AVE., ST. LOUIS 7, MISSOURI 
IN CANADA: AMALGAMATED ELECTRIC CORP., LTD. TORONTO 6, ONTARIO 
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The ultimate in totally indirect illumination 


“Beautifulasa 


The “Leadlighters” in a typical classroom installation, Valencia School, San Diego 
Architect: Earl Giberson, Electrical Engineer: Willis Lipscomb 


it? Scientifically designed, all-metal, parallel 


shielding vanes induce air currents as shown . . . producing self- 
cleaning and heat-dissipating effects. Lamps are entirely con- 
cealed from view by parallel vanes with virtually no surfaces 
where dust or dirt can accumulate. Inter-reflections between 
vanes result in pleasantly illuminated lower surfaces of fixtures. 
Unique inverted “V" reflector produces exceptionally broad 


distribution . . . even at close mounting heights on low ceilings. 


As a result the LEADLIGHTER* gives you... 


© 86% efficiency previously obtained only in unshielded direct fixtures 
© Longer lamp life 
© Lower maintenance costs than direct fixtures 
© High foot candles maintained . . . with LOW brightness 
© Classically simple in appearance 
© Low installation cost 
© Available in 2-, 3- and 4-lamp fixtures, standard fluor- 
escent or slimline and half-section cove lights. 


it will pay you to investigate the entire line 
of LEADLIGHT Fluorescent Lighting Fixtures 


Write for Hew Catalog, today! 


LEADLIGHT FIXTURE COMPANY 


Division of CAKLAND ENGINEERING CO., 
B00-100th AVENUE+ CAKLAND 3, CALIFORNIA 


Continued pe 

Orman, F. J.. Long Island Lighting Ce Ba 
shore, L. I 

Rosenberg, Robert, 1066 h St., Brooklyn 


212 St., Baysid 


Spillane, . B Sylvania Electric Products 
Ine York, 

Weintraub, Irving, Litecraft Mfg. Corp., New 
York, N. 

W issoker K s Chippindale Electri 
New York, N, ¥ 


NORTHERN CALIFORNIA SECTION 


Members 
Parker, Db. G Haluk Lighting Mfg. C« Sa 
Franciseo, Calif 
Priestley, R. B., 109 Stevenson St., San Fra: 
ciseo, Calif 
Woliman, Hi. I 110 San Frar 
cisco, Calif 
Associate Members 
Cummings, K. D., Moe Light 
Calif 
Harrington, J. B., Ameri 
co, Calif 
Cascade Products, San Frar 


tern Nu Grain Corp Sar 


& Parcel, In 

Francisee 

Miller, R. I estern Sky Industries, Ia 
ward, Calif 

Nanny ‘ Cepeo Inc, San Francisee 
Calf 

Page, 400 Montgomery, San Francise« 
Calif 

Partridge, W \ 700 Parnassus Ave, Sar 
Franciseoe, Calif 

Price, Hallie, Dure Test Corp, San Fras 
cisco, 


Onto VALLEY 


Members 

Ellis, C. J., Graybar Electric Co., Cincinnati 
Ohio. 

Waggener, Blanche, Columbus & Southern 
Ohio Electric Co., Columbus, Ohio 


OREGON SECTION 


Member: 
Webb, F. E Webb Electric Mfg. Co 
land, Ore. 


PHILADELPHIA SECTION 


Associate Members 

Herdman, T. H Philadelphia Electric 
Philadelphia, Pa 

Salzman, Charles, Harry F. Ortlhip Co, Phila 
delphia, Ta 

Stiegman ,L. J., Sola Electric Co., Philadel 
phia, Pa 

Thompson, C. 10 S. St., Phila 
delphia, Pa 


CHAPTER 


Members 

Doyon, Jacques, 126 Notre Dame 
Cte Beauce, Que 

Prouls Gilbert, Saguenay Electric 
eoutimt, Que 

Ro hette, Albert, Pierre Paradis Engineering 
Quebec, Que 


SECTION 


Iexsociate Member 
Dixon, A. W N. Y. State Electric & Gas 
Corp., Dansville, N.Y 


(Continued on page S4A 


EMPLOYMENT OPPORTUNITY 
SALES ENGINEER 


Old established Chicago manufacturer has apn 
opening for a qualified lighting sal sman. Must 
have a good iihumination background. Terri 
tury is primarily Chicago proper. Send con 
plete information to Box Is, Publications 
Office, Illuminating Engineering Society, 186¢ 
Broadway, New York 25, N. ¥ 
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DOES PERFORMANCE 
To make full size details for permanen ‘ 
and sheet metal equipment Long estab.ished 
New York City firm. Pension plan plus other 


benefits Up to put 


confidence giving age past ant 
earliest availability Will conmside inior P 9 
d exs tox Publications Mice Ih 
Broadway, 


nating bneineering Society, 


New York 2 _ 


ILLUMINATING ENGINEER 


Permanent position available 
nating «engineer with expertence 
application, design and testing 
commercial lighting equipment 
ployee benefits and —— pl 
west manuiacturer 
sala expected confidentia 
Publi ations Office I 

Society, 1860 Broadway 


SALES ENGINEER 


Top bracket sales engineer available after Aus 
ls Fifteen vears’ experience to top industrial 
Int. Pitteen years’ experience to top industria @ We offer this ballast to quality buyers, entirely 


on a ‘‘performance test’’ basis. The price is based entirely 


t verage 


jobber selling Past three year ale ‘ 
oe eee ee ee on our economical cost of producing quality ballasts in 
ben 191, Publications Ofice, IMuminating En. large quantities. 

gineerin’ Society, 1560 


mada ACME ELECTRIC CORPORATION 


SALES REPRESENTATIVES WANTED 297 WATER STREET CUBA, N. Y. 
The Modern Light Company of St. Louis is In Canada: ACME ELECTRIC CORP., LTD. * 50 N. Line Rd. * Toronto, Ontario 


expanding its field sales force and agen 
sales contracts are available fo he following 
territories Illinois, Arkansas ssouri, Ohio 
Wisconsin, Minnesota, Tennessee and Kansas 
Representatives interested in an agency or com 
mission basis ar nvited to communicate with 
the Modern Light Company of St. Louis, 7 
Maplewood Industrial Court, St. Louts 


incandescent line 
ond design features, Scientifically designed Controlens® elements ore f 
provide positive control ofthe light dienibution which in determined 
by the function ofthe lighting quality desired. Sturdy contruction ond 

for easy instllotion will be welcomed by 


JULY 1953 


. 
a 
Ke 
i 
a the touch of the finger. The drop-type hinged bottom opens by 
} COMPANY + 777 EAST 14TH PLACE + LOS ANGELES 21, CALIORNIA 


ORDER YOUR 
PREPRINTS 
NOW! 


I.E.S. 
1953 National Technical Conference 
Papers 


Save lime... hothei 


Important to registrants and all members of LES. are the 
preprints of the technical papers to be presented at the coming 
National Technical Conference . . . printed and ready for the 
opening sessions. These papers present all that is new in theory 
and techniques of lighting and are an invaluable reference source. 
Even if you can’t attend the Conference, the preprints will give 
you a detailed panoramic view of new developments in_ the 
lighting field. Papers are assembled in sets of 30 and will be 
available at the Conference Registration Desk when you “check 


in,” for reference use at the sessions and in the future. 


To expedite delivery of the 1953 LES. National Technical 
Conference preprints to both those who will attend and to those 
who for some reason cannot be present, the attached order form 
is provided. Please indicate whether you will pick up your 
papers at the Conference or wish them mailed to von at the time 


Price per sel papers lf to he maile d, add 50¢ 
for postage. Just fill in form, attach heck and mail to LES 


Publications Office; or include with registration fee check 


Reserve set(s 1953 Nat'l Technical Conference Preprints 


at $2 per set (50e for mailing 
Deliver to me at Registration Desk 


M ul to 


Vame 


Address 


Cheek (M.O.) enclosed [) Bill me 
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Acme Electric Corp. 
Benjamin Electric Mfg. Co. 


Certified Ballast Manufacturers 
Inside Back Cover 


Day-Brite Lighting Inc. 31A 
General Electric Co., Lamp 

Edwin F. Guth Co. 

Jefferson Electric Co. 
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Benjamin Electric Mfg. Co. 


Leadlight Fixture Co. 
Litecontrol Corp. 


Pittsburgh Reflector Co. 
Inside Front Cover 


Sola Electric Co. 
Sunbeam Lighting Co. 
Superior Electric Co. 


Westinghouse Electric Corp., 
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Westinghouse Electric Corp., 
Lighting 1A, 18A-19A 


SERIES XVIII 
LIGHTING DATA SHEETS 


Serres TES Lighting Data Shects 

24 to series, mailed May. September, Janu 

ary $1.25 per series: $1 in lots of 
10 of more sets 


ORDER NOW! 
Publications Office 
Iluminating Engineering Society 
1860 Broadway, New York 23, N. Y. 
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GUTH 
PEER-LITE 


MODERN AS TOMORROW IN DESIGN AND LIGHTING EFFECT 


peer-tite fixtures offer great flexibility. 
Pattern Planning is unlimited — you can form 
T, H, O, +,I... any design you wish. 
peer-tite has 20% uplight. Top plates for 
100% downlight can be provided. Luminous 
side pane!s add beauty and comfort. 


For 2, 3 or 4 lamps—4' or 8" long. 


PEER-LITE with Grote! ite — 
@ truly beautiful teom 


| 


Any louver or glass diffuser you may 
wish can be supplied: GrateLite*, eggcrate, 
Albalite, Flutex, Optilux, also 

*U. S. & Con. Pots. Pend. prismatic lens bottoms. 


Trademark Registered 


EGGCRATE LOUVER ALBALITE GLASS 


Write todey on your letterhead for our 
folder 900-1 
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heets of which are now bens _ SEE HOW VERSATILE PEER-LITE IS: 


from your rapid start lighting system 
with SOLA Constant Wattage Ballasts 


You design your rapid start lighting system to deliver 
a specific number of foot candles at a specific work- 
ing surface. Your customer buys your system on the 
basis of that expected performance . . . but what 
happens to light output when line voltage varies? 
With ordinary unregulated ballasts lumen output and 
efficiency will drop significantly with line voltage .. . 
with Sola Constant Wattage Ballasts lumen output 
will be maintained within 2.5% or less with line 
voltage variations as great as + 10% 


In addition to maintained light output Sola Constant 
Wattage Ballasts for rapid start lamps offer many 


S O lL A BALLASTS 


additional advantages: long lamp life, cool opera- 
tion, self protection against damaging heat rise 
when lamps fail, absolute safety when relamping, 
unusually quiet operation, low purchase cost. 


You automatically guarantee all the light you pro- 
posed when your installation is ballasted with Sola 
Constant Wattage Ballasts. You guarantee your cus- 
tomer’s satisfaction through continuous, dependable 
performance. Write for full information, or request 
a Sola sales engineer to call and give you all the 
illuminating facts. 


WRITE FOR RAPID START BALLAST 
BULLETIN CFL-191 


Treastermers fer: Constont Veliage Fivorescent Lighting © Cold Cathede lighting © Mercury Vopor Lighting © Luminous Tube Signs 


SOLA TLECTRIC 4633 W. léth Street, Chicage 50 Hilinois, Bishop 2-1414 


PHILADELPHIA, Commercial Trust Bidg., Rittenhouse 6-4988 
CLEVELAND 15: 1836 Euclid Ave. PRoapect 1.46400 


S6A 


KANSAS CITY 2. 406 W. 34th Jefferson 4382 


NEW YORK 35: 103 125th St. TRofolgar 6.6464 

BOSTON: 272 Centre St.. Newton 58. Moss Bigelow 4.3354 

Representatives in Principal Cities 
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TULAMP 40-WATT 
SOLA BALLAST | BALLASTS 
S, 
BALLASTS O =, 


Q. What do the initals "CBM" stand for ? 


A. “CBM” stands for CERTIFIED BALLAST 
MANUFACTURERS. Nine of the country's 
leading manufacturers of fluorescent ballasts 
comprise the CBM group. 


What does "CERTIFIED" mean ? 


It means that ballasts carrying this 
diamond-shaped shield have been built to 

rigid specifications designated by CERTIFIED 
BALLAST MANUFACTURERS. It means that 
Electrical Testing Laboratories, Inc., has 
periodically tested these ballasts and found they 
meet or exceed the exact specifications 


designated by CBM. 
What's the need for specifications ? 


Ballasts are the heart of fluorescent lighting. 
CBM specifications make certain the ballasts 
provide best possible performance for the 
lamps they operate. 


How do CERTIFIED BALLASTS benefit you ? 


When fluorescent lamps do not perform in 
accordance with published ratings, low quality 
or improperly designed ballasts may be the 
cause. However, most lamp manufacturers 
waive this possibility if the ballasts 

involved are CERTIFIED. 

The CBM Shield is their assurance that the 
ballast is delivering proper electrical values to 
their fluorescent lamps. 

CBM specifications protect the public interest 
because they provide: 


FULL LAMP LIFE RATED LIGHT OUTPUT 
LONG BALLAST LIFE FREEDOM FROM OVERHEATING 
QUIET, TROUBLE-FREE OPERATION 


W rite for complete information on the ty pes of CERTIFIED CBM BALLASTS available from 
each participating manutacturer 

Participation m the CBM BALLAST program is open to any manufacturer who 
complies uith the requirements of CE BALLAST MANUFACTURERS. 


FATIFIED BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting 
2116 KEITH BLDG., CLEVELAND 15, OHIO 
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Westinghouse Mercury Type 
Lamps replace Incandescen 
—Give 7Times More Light 


BEFORE changing to the 


Mercury type lamps, John A. 
Roebling’s Sons Corp. used 44 
incandescent lamps to light their 
annealing plant. 


AFTER 


Westinghouse Fluorescent Mercury 
Lamps— the new design that gives 
white light —John A. Roebling’s 
Sons needed only 32 lamps to 
light the same area. These 32 lamps 
gave 7 times as much light as 
the Incandescents. 


WHERE YOU WANT WHITE LIGHT, you can use 


When lighting factories, terminal buildings, parking 


lots, railroad yards and highways . . . Westing),ouse Westinghouse Fluorescent Mercury lamps. They 
Mercury type lamps are more efficient and economi- produce white light with regular Mercury lamp 
cal. They produce more light per watt than Incan- economy and eliminate color-correcting Inean- 
descents, and have a rated average life of 5000 to descents. The newest size Westinghouse 1000-watt 
6000 hours. As a result, you reduce total lighting Fluorescent Mercury lamp is the cheapest source of 
costs. Since you use fewer, longer-lasting Mercury mass white light in the worid. 


lamps your maintenance costs are cut to the bone. 


The facts are in a 24-page booklet that is yours, free for the asking. 
Write to: Westinghouse Lamp Division, Dept. 1E-7, Bloomfield, New Jersey. 


you CAN BE SURE...1F 7s Westinghouse 
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